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INONA across the River 
Winona, Minn., will used jointly 
the Chicago, Burlington Northern, Green Bay, 
Winona St. Paul, and Winona Southwestern 
railways. The bridge proper long, with 
approaches 270 ft. long trestlework. 
modified Pratt truss steel and iron, with 
curved top chord, with two spans 240 ft., one 
360 anda draw span 420ft. The piers are 
masonry, piles. The width tetween centers 
the draw span and 360-ft. span and 
ft. the 240-ft. spans. The bridge was built 
the Union Bridge Co., Athens, Pa., and was 
commenced Aug. 1890. Mr. MORISON 
was Consulting Engineer; WHEELER, Chief 
Engineer; Resident Engineer, and 
LonG, Engineer for the Union Bridge Co. 
The estimated cost was 


THE WORCESTER, SEWAGE DISPOSAL 
WORKS experiments have been begun Mr. 
the Superintendent Sewers, ascer- 
tain the present plant will dispose the entire 
dry-weather sewage from the city. The outfall 
sewer leading the basins has capacity 
000 galls. day, and this amount combined sew- 
age could treated increasing the number 
settling basins. The dry-weather flow about 
5,000,000 day, but only 3,000,000 have been 
treated yet. The City Council estimating the 
relative efficiency and cost intercepting sewer 
carry off the storm water compared with 
increased number basins. 


THE GROSS AND NET EARNINGS RAILWAYS 
the United States for the month April and the 
first four months compared with those for 
the same periods 1890, according the Financial 
Chronicle, are follows: 


1 to April 30-—~ 
(135 (133 roads). 


Net 246 672 753, 935 623 
This isan increase net earnings 3.41% for 
April, and 5.09% for four months. For April the 
greatest increase shown the Northwestern and 
Southern roads, 15.19% and 26.92% respectively, and 
for the four months the Pacific, the Southwestern, 
the Southern and the Coal roads the largest 
gains. The earnings asa whole are very favorable 
considering the general adverse circumstances, 


BIDs FOR LIGHTSHIPS are called for the Light- 
house Board, Washington, D.C. Bids 
June 30. The four ships wanted will each 113 ft. 
long, ft. beam and ft. hold. They will 
built iron and have outside bilge keels each 
side. Propellers are provided that they can 
navigated case the mooring breaks. Each boat 
isto have storerooms, cabin, staterooms, coal 
bunkers, engine- and boiler-room, and crew space 


with berths, pantry, sailroom, water tanks, 
chain lockers, etc. 


THE MOST SERIOUS RAILWAY ACCIDENT the week 
was head collision, June 19, Sauve, La., the 
Central freight train had been 
backed onto side track let express train 
but the brakeman forgot the switch. The 
twoengines andthe mail car were wrecked, the 
baggage and smoking car and one passenger car 
derailed, but the vestibuled sleepers were not de- 
railed orinjured. Six freight cars were smashed, 
Four men were killed and six seriously injured. 
derailment June 21, near Dover,.O., the 
New York, Chicago St. Louis The train 
which was running back ward, jumped the track and 
went down bank, while cars were derailed. One 
man was killed and nearly injured. crossing 
collision occurred June Upper Sandusky, O., 
Pittsburg, Fort Wayne Chicago freight train 
being cut two Columbus, Hocking Valley 
Toledo freight train. 


BRIDGE ACCIDENTS are reported follows: 
June highway bridge across Timpis Creek, 
Junta, Col., gave way, having been weakened 
flood. One person was arowned and were injured. 
June wooden bridge 100 ft. span across the 
Passaic River, near Sterling, J., gave way, and 
number persons were thrown into the river, but 
were all rescued. Bridges the Lake Erie West- 
ern R., between Crandall and Lil., were 
washed away flood June 17. 


THE St. CLAIR TUNNEL had cave-in the Port 
Huron approach June 16. considerable portion 
the bank gave way, carrying the with 
it, but nobody was injured. 


REMARKABLY FAST RUN was made between 
New York and Buffaio June the Chicago 
Limited the New York Central Hudson River 
The distance 440 miles and the running 
time was and minutes average 
running speed about miles per hour. The train 
consisted weighing, exclusive passengers 
and baggage, and engine and tender 
weighing 201,500 lbs. The train was allowed 


special privileges for the run, but took only ordinary 
schedule chances. 


THE ELECTRICAL WELDING PLANT the Johnson 
Co., Johnstown, Pa., being enlarged. This 
already one the most extensive the country. 
The company manufactures street railway rails, and 
the five machines now place used for join- 
ing raiis for switches and crossings, and the others 
are for large welds 4-in. and 8-in. sections. The 
new piant includes five 100 HP. andtwo Ball 
engines and special boiler-house. All the elec- 
trical apparatus used the Thomson type. 


THE JOHNSTOWN FLOODs have not yet subsided, 
least the courts. Col. has com- 
menced suit against the South Fork Fishing and 
Hunting Club, that owned the dam, for the damages 
sustained some his clients. charges crim- 
inal negligence and says the club membership rep- 
resents $100,000,000 and able pay. 


other naval bureaus. This preparatory build- 
ing torpedoes and torpedo-boats extended 
scale, aad that 10) Whitehead torpedoes 
have been already ordered from the English estab- 
N., already appointed the first 
member the board. 


ceived report from Chief Engineer 
STALL the continuation the main drainage 


channel from Summit Joliet. The proposed chan- 
nel almost entirely artificial, but located 
avoid much possible expensive limestone 
excavation. Between Summit and Joliet, distance 
miles, there will 21,162,000 cu. yds. waste 
material, which 8,303,385 cu. yds. are rock and the 
remainder earth. this not considered mar- 
ketable value, right way have secured 
for its deposit. The estimated cost the work 
follows: 


From Summit to west end of 1i-ft. channel 

From Lockport Joliet 
$14,545,465 
The cost right way not included the 


above. 


THE NEW AQUEDUCT was formally trans- 
ferred the Department Public its 
completed portions, June 24. This accordance 
with the opinion the Corporation that the 
Aqueduct Commissioners have authority 
maintain completed work. The decision involves 
only the $2-a-day places the keepers the gate- 
houses Croton Dam, 135th St. and Central 
Park. and the blow-offs Pocantico, South 
Yonkers and Ardsley. 


LITIGATION OVER STEAM CAR-HEATING PATENTS 
getting interesting. The Consolidated Car Heating 
Co. has issued circular stating that has recently 
been awarded the exclusive the use of: (1) 
coil drums and Baker heater operative 
contact with hot water circulating system; (2) 
expansion drum with partition therein; 
shaped hose connection bet ween cars used the 
Pennsylvania return system; the Me- 
Elroy system any device which 
steam noiselessly commingled with water 
hot-water circulating system; compromise hose 
couplers coupiers different types, 
The Gold Co, has taken license from the Consoli- 
dated Co. The Consolidated Co. also claims the ex- 
clusive right use the direct system steam piping 
known the Martin system, and 
been awarded patents the construction heat- 
ing drum and stove and drum combined. 

the other hand, the Safety Car Heating 
Lighting Co. claims that the circular issued its 
competitor misleading, far affects the 
patents held the Safety Co. Both these rival 
concerns agree protect their appa- 
ratus from loss through patent suits allowed the 
full defense the case; the prospective litigation 
should barrier the progress steam car 
heating. 


EXPERIMENTS AERIAL EXPLOSIONS 
were made Washington, June 24, under the au- 
spices the Agricultural Department. Three bal- 
loons each containing about ft. oxygen. and 
hydrogen mixed the proportion were 
sent height 1,000 ft. and exploded 
electricity. itis notreported that any rain fol- 
lowed the explosions, and none was ex- 
pected from small amount concussion. 
said incidentally that handling explosive 
gasesis not the safest business 
hoped that none the researches undertaken 
this apparently quixotic direction will result va- 
cancies the Agricultural Department. 


THE CANAL, 1890, was traversed 3,389 
vessels, and the total receipts were $13,435,000. The 
principal work carried the year was the 
widening the canal, improvement which 
expected will extend during the present year toa 
distance miles from Port Said. The new 
basin Port Said has been excavated its full 
width for ft. The company 
building steam tramway between Port Said and 
Ismaila, for the transport goods the various 
stations this miles canal. The waterway 
will thus relieved the boats and barges now 
used for this service. 


LAKE GENEVA has been sounded lately through- 
out its whole extent and the 
result work published the Annales des 
Ponts Chaussees March, 1891. Its length 
axis 44.6 and the broadest part 9.5 
miles wide. The greatest depth 310 m., 1,017 
ft. The average depth the lake nearly 500 ft. 


‘ 
4 
‘ 
a 
i 
ra 
4, 


608 


ENGINEERING NEWS. 


June 27, 1891 


Notes English Railways. 


(Concluded from page 582.) 


NORTH BRITISH RAILWAY. 


This the most extensive the Scotch railway 
nections with English lines are Carlisle and Ber- 
wick, The principal lines run Edinburgh, Glas- 
gow, Stirling, Perth and the north along the east 
coast Dundee and Montrose, beyond which latter 
place has running powers Aberdeen over the 
Caledonian Ry. Its Glasgow line passes through 
the city the underground City Glasgow Dis- 
trict Ry. and extends beyond the city Helensburg, 
near the mouth the Clyde. From this point the 
West Highland Ry., which the North British 
Ry. interested, being built through the 
mountains William, the Caleaonian 
Canal. The Queen St. Station, Glasgow, the 
bottom asteep grade. Trains for that station 
stop the summit the grade and the engines are 
taken off. One two brake cars (according the 
weight the train) are attached the head the 
train, which then runs down the terminus 
gravity. The brake cars are short four-wheel platform 
cars, with squeeze brakes each wheel, operated 
horizontal hand-wheel. 

Track,—The line laid with bull-head rails car- 

ried cast iron chairs, which are intended 
secured the ties spike and trenail each 
side the rail, although many places only the 
spikes have been driven. some places the line 
north Dundee the spikes were either drawing 
loose else had not been driven home properly. 
The chairs are rather narrow, but have the rail seat 
the full width the chair, while some other roads 
the rail seat not much wider than the jaw the 
chair. The ties are not square, but are sawed only 
two sides. The rails are laid with square sus- 
pended joints, spliced plain splice bars and but- 
ton-head bolts, with the square nuts the outer 
side the rail. The wooden keys are also the 
outer side. The ballast largely slag, pieces 
large man’s fist. some sections smaller 
ballast used, dark gray granite large, sharp 
pieces. The ballast level with the tops 
the ties, some places boxing cinders 
placed beyond 
their ends. 
Supported 
joints were 
seen on some 
sidetracks, the 
rail ends being 
the tie bya 
spike each 
side. The rails 
are secured 
the chair bya 
wooden key 
the inner side, 
but the ordi- 
nary chairs the 
keys are the 
outer side. The 
pulleys sup- 
porting the sig- 
nal wires are 
generally 
tached 
wooden posts square section, painted white. This 
road, however, uses small channel iron posts tosome 
extent, and irons about ins. near the sig- 
nal posts. The channel iron posts are shown 
Fig. acut south the Forth Bridge clay 
pipe drain laid the side the track and cov- 
ered with ballast. The pipes were about dia- 
ft. long, and some them were very far 
from being straight. some bridges across which 
the ordinary track with crossties and ballast car- 
ried, there guard angle iron riveted 
brackets the cross girders, the horizontal leg 
being uppermost. another bridge the guard rail 
consisted heavy angle iron with its 
leg riveted the top the cross girders. via- 
above Craigo has ballasted floor, light para- 
pet and guard rail. The Dundee station has 
cemented platforms, with roughened surface, and 
flagstone coping. 


Fig 77. Posts for Signal 
Pulleys; North British Ry., 


Locomotives.—Like most the Scotch railways 
this road has number engines the eight- 
wheel type, with inside cylinders. One 
shown and its dimensions are given the 
accompanying table. The tender weighs 71,630 
four-cylinder compound engine this type was 
built 1886 the designs Mr. 
Locomotive Superintendent. had high-pressure 
ins., and driving wheels ft. diameter. There 
are also some side tank engines the eight-wheel 
type, with solid truck wheels. The tenders have 
outside frames and bearings the usual Eng- 
lish plan, 
and some 
them 
have the 
laminated 
springs 
hung below 

the axle 
boxes. The 
British Ry., Scotland, house 
ing wheel, 
tender and train brakes are used. The boiler, 
cab, dome, wheels, splashers and tenders 
passenger engines are painted yellow ochre 
greenish shade, with darker shade the same 
color outside the paneling, and with black, cream 
and red striping. The frames are Indian red, with 
black and white striping. The appearance the 
engines somewhat similar that the engines 
the London, Brighton Coast Ry. 
NEERING March but the latter are 
brighter ochre. The smokebox and smokestack are 
black. The freight engines are painted dark, 
greenish brown. 

Rolling Stock.—Most the passenger cars are car- 
ried wheels with rigid axles. Some old 
first-class cars with compartments only are still 
use. The turtle-back arched roof adopted 
several the modern cars. Some the cars have 
the exterior finished the natural wood, varnished, 
while others are painted dark plum color. Trains 
the Glasgow underground railway are lighted 
incandescent electric lamps while the tunnels, 
means middle rail charged with electricity from 
dynamo the Queen St. station. 

Tay Bridge.—The first Tay bridge was opened 
1878, and part collapsed Dec. 28, 1879, during 
violent storm, train being thrown into the 
water and persons killed. Plans prepared Mr. 
BARLOW for new bridge were approved the 
company March, 1881, and the new bridge was 
opened June 14, 1887. long, with 
spans 245 ft. The navigable channel 
crossed through spans 245 ft., with head- 
way The other spans, 145 ft., are deck 
lattice trusses. One end the bridge curve, 
and the width the river this point 9,580 ft. 
Details the foundations and general construction 
the bridge were given ENGINEERING NEWS 
Aug. 1885, and Aug. 1887. The piers are brick 
and concrete height ft. above high 
water. Upon the masonry two vertical col- 
covered with wroughtiron plating and united 
the top anarch. The floor troughs, 
upon which laid double-track line the usual 
character, with ties placed rather close together 
gravel ballast level with the tops the ties. Each 
chair secured the tie spike and trenail 
each side the rail. The rails weigh per yd., 
and are laid with square suspended joints spliced 
with plain splice bars Against the gird- 
ers are laid heavy guard timbers ins. wide, 
with angle iron the upper corner. 


FORTH BRIDGE. 

This bridge owned jointly the Forth Bridge 
Co., the North British Ry. Co., the Great Northern 
Ry. Co., the Northeastern Ry. Co. and the Midland 
Ry. Co. The four railway companies guarantee the 
bridge company dividend 4%. The railway 
operated the North British Ry. Co. asa part 
its system, and this company also attends the 
maintenance track, while the bridge company at- 
tends the maintenance the structure. Through 
the courtesy Sir BENJAMIN BAKER (the active 
partner Sir JoHN the design and con- 


amine this great engineering work, but has been 
often and fully described that detailed de- 
scription needed here. brief, consists 
double cantilevers, forming channel spans 1,710 
ft. and shore spans 646 ft. ins. The space be- 
tween the cantilever arms 346 ft. ins., and 
spanned lattice girders 350 ft. long and ft. deep 
the middle. The clear headway 150 ft., and the 
height from the water line the top the canti- 
levers the highest point, over the piers, 361 
ft. each end viaduct approach 
parallel chord deck lattice girders masonry 
piers. The girders are continuous over two spans 
about 168 ft. each. Between the viaduct ap- 
proaches and the embankments are masonry arches. 
The total length bridge and viaduct 8,295 ft. 
ins. The portals the shore ends the cantilevers 
are masonry simple design. The bridge carries 
double-track railway, and each line rails laid 
trough built plates and irons, form- 
ing guard each side each rail, shown 
Fig. 79. The tracks are laid with rails bridge sec- 
tion, weighing 120 per yd., and about ft. long. 
They are secured teak longitudinals screw 
spikes ins. long, which pass through the flanges 
the rail. There are these spikes each rail, 
each end and staggered along the flanges 
side the head. Spikes ins. long were 
used first, but the holes were too large and they 
began work loose, that the 8-in. spikes were 
being substituted last autumn. The longitudinals 
are about 6ins. section, and arekept line 
horizontal wedges driven between them and the 
sides the troughs, which prevent the use trans- 
verse connections. joints and other 


Section through Section between 
Wedges, 


Fig. 79. Track and Floor Forth Bridge, Scotland. 


places filling vertical creosoted pine blocks 
used, shown the dotted lines making 
piece work, and being very safe 
tinously, however, partly account the cost and 
partly would prevent inspection parts the 
ironwork the trough. The timbers rest upon 
continuous bearing wooden blocks, with pitch fill- 
ing. The floor buckle plates, with holes let 
off the water. There ballast. The floor 
seems very rigid, and without sufficient pro- 
vision for cushioning the vibrations started trains. 
The trains make harsh metallic sound and jar- 
ring the bridge, and this noise and 
uneasy jarring are unpleasantly noticeable riding 
the cars. The very pronounced when 
the train runs onto the embankment approach, 
where the track laid with the same rails longi- 
tudinals, with transoms, broken stone ballast, 
the train then riding smoothly and quietly. Along 
each side the bridge asphalt sidewalk, with 
high lattice parapet the outer side. There are 
semaphore signals the entrances and the bridge. 
Trains run across without slackening speed. The 
traffic said already exceed the company’s ex- 
pectations, there being 900 trains per week busy 
times. The total number from the opening 
March Aug. 25, 1890, was 16,671 trains. 
IRISH RAILWAYS. 

The time spent the writer Ireland was too 
short permit gathering very much detailed in- 
formation railway matters. Among the principal 
systems are the Belfast Northern Counties Ry., 
250 miles; Dublin, Wicklow Wexford Ry., 143 
miles Great Northern Ry., 487 miles Great South- 
ern Western Ry., 522 Midland Great West- 
ern Ry., 433 miles, and Waterford Limerick Ry., 
280 miles. very large proportion lines 
single track. The standard Irish gage ft. ins. 
but there are some short narrow gage 


mostly operated light railways steam tram- 


struction the bridge) and Mr. the ways, and these lines cars American 
Resident Engineer, the writer was enabled ex- have been tried and found very advantageous 
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Several extensions and light railways are now under 
construction, being aided the Government 
order provide work for the unemployed ac- 
count the great distress some districts. Flange 


rails are extensively used, and are secured cross 


ties spikes and bolts. the west [reland isa 
“single-rail” railway, miles long, built upon the 
Lartigue system, which series frames sup- 
ports single carrying rail the top and guide 
rail each side. The engines and cars strad- 
dle this track. The plan claimed 
specially adapted for economical construction and 
light traffic. important piece work 
progress Dublin was the construction the Great 
Northern Ry. line across the city connect the 
northern and southern systems and facilitate the 
through carriage mails. very costly and 
substantial work, built upon property acquired 
compulsory purchase the ordinary way. Through 
the blocks viaduct brick and stone arches, 
and crosses the streets plate girder through 
bridges. The columns the streets bridges 
long span are iron cylinders large diameter, 
filled with concrete. are fluted and 
reeded, and have ornamented capitals, giving the 
columns massive and handsome appearance. 
the Dublin, Wicklow Wexford Ry. was noticed 
curious old second-class open car, rough sketch 
which shown Fig. 80. The seats and backs are 
upholstered dark leather. Locomotives with 
coupled driving wheels and pair leading 
wheels are very general use, but engines the 
eight-wheel type are also used. Side-tank engines 
this type are used some the light railways. 
There great deficiency the continuous 
brake equipment, the simple vacuum brake being 


Fig. 80. Old Open Second-Class Car 
Dublin, Wicklow Wexford Ry., 


the one most used, although the automatic vacuum 
brake being more generally applied since the 
lesson the disaster Armagh, the Great 
Northern Ry., June 1889. 

GREAT SOUTHERN WESTERN RAILWAY. 

This the longest the Irish railway systems, 
having length 522 miles. Its principal lines 
are from Dublin Cork and Queenstown, miles, 
and Waterford, Limerick and Killarney. The 
company has works Inchicore, near Dublin, 
where builds locomotives and cars. 

Locomotives.—Engines the eight-wheel type 
are used haul the mail trains between Dublin 
and Queenstown, connection with 
the transatlantic steamers. One these engines 
shown Fig. 81, and its dimensions are given 
the accompanying table. The truck the 
American swing liak pattern. The tender weighs 
63,392 Ibs. loaded. These engines, with train load 
six-wheel passenger cars and baggage car, 
about 268,000 420,000 Ibs. including engine 
and tender, make the run 4h. m., with 
consumed stops. This gives average speed 
42.16 miles per hour, with actual speed 
miles per hour. The coal consumption 
lbs. per mile with this load. 

Rolling Stock.—The greater proportion the 
passenger rolling stock carried on4or wheels 
with rigid axles, but there are also cars four- 
wheel trucks. Some these have first-class com- 
partments, with lavatories between them, and 
second-class compartments each end. They are 
ft. long over the buffers, with body ft. long, 
ft. wide and ft. high the middle. The trucks 
have Mansell wheels ins. diameter, with 
wheel base ft. The distance toc. truck 
pins ft., and the total wheel base ft. The cars 
have continuous draw gear, and are fitted with the 
vacuum automatic brake, having brake shoes 
each wheel. The weight empty about 45,680 
They first-class and second-class passen- 
gers. Each two first-class compartments has 


Fig. 81. 


seat for passengers one side and for the 
other side, the vacant space one side the car 
having door opening intoalavatory which occupies 
half the width the car. Each these compart- 
ments, therefore, has separate lavatory accommoda- 
tion for its passengers, while the second-class 
passengers have such accommodation. This very 
great defect the design English cars with some 
attempt modern improvements has been already 
commented upon the article the Midland Ry., 
ENGINEERING May 1891. The Smith non- 
automatic vacuum brake extensively used, and 
can applied the engine driver but not the 
conductor. 


Fig. 78. Fig. 81. 
N. B. Ry. G.S.& W. Ry. 
Diam, truck wheels......... 3 ft. 6 ins, 3 ft. 0 ins, 

diam. (outside)........ 1% ins. 
length .. 10 ft. 3% ins. 10 ft. 0,4 in. 
Heating surface: tubes...... ............ 938 sq. ft. 

= 28,784 ** 

on trailing wheels.. ............ 28,672 “* 

95,020 Ibs . 87,808 “* 


8,960 


MIDLAND GREAT WESTERN RY. 

The main routes this railway extend across the 
country from Dublin Galway and Westport, and 
has several other lines the interior. The total 
length the system miles. The Broadstone 
terminal station Dublin fine-looking structure 


Locomotive Great Southern Western 
Ry., 


gray stone, with colonnade along the outer side 
the carriage road whichruns parallel with the ar- 
rival Mr. was the General 
Manager the time the visit, but has 
since resigned. 

Locomotives.—The road has about 110 engines, and 
builds about per year renew its stock. Their 
average life years. The latest passenger engines 
heavy trains cars have inside cylinders 
meter, and single pair leading wheels with 
in. Jateral play the boxes. They weigh about 
360 lbs. mail trains, which consist 
cars, the older style engines the same type are 
used, with 58-in. driving wheels. The plan using 
single leading axle and providing lateral piay the 
boxes found sufficient even for sharp curves. The 
side-tank engines with wheels, all coupled, weigh 
94,080 lbs. equally distributed. About some side- 
tank engines were built with coupled wheels, and 
tworigid axles under and bunker. 
Broadstone terminus saddle tank switch engine 
used, which has single pair driving wheels, and 
single pair leading and trailing wheels. The 
cylinders and valve chests are all one casting, and 
with the wide gage 5ft. 3ins. there plenty 
room for inside cylinders, with the slide valves be- 
the new passenger engines have the caps secured 
bolts with the rod. Variable ex- 
haust nozzles are not approved of, and there 
very severe penalty for engine drivers who alter the 
nozzles. This based the fact that the engine 
designed for certain size nozzle, and the engine 
driver not alter according his 
ideas. Equalizing levers are not they are 
believed make the engine unsteady good 
track and only adapted for 
This very erroneous impression, and the 
equalizing levers are used some the 
English roads which have the best track. The top 
the blast pipe formed hollow ring, perfor- 


ated with small holes the inner side and connected 
with the blower pipe, thus effecting better distri- 
bution steam for the blower. The and shell 
are flanged together and riveted firedoor 
opening. sliding firedoor was used one time, 
but hot the men's legs, and has been 
given up, the door being now hinged the top. 
The smokebox tube-plate carried Fox corru- 
gated steel ring, which the free contraction 
and expansion the tubes. screw reversing gear 
used. form duplex safety valve used, which 


Fig. 82. Duplex Safety Valve for Locomotives; Midland 

Great Western 
was originally designed this road, and the prin- 
ciple which shown Fig. 82. differs from 
the Ramsbottom valve having each 
valve, instead one spring between the two valves. 
The springs are carefully adjusted, and can only 
altered putting washers under the foot This 
cannot done without taking off the brass casting 
and slackening the nut using box wrench 
through the hole B,so that the valves cannot 
tampered with. Steam driving-wheel 
der brakes are used the passenger engines, 
and the vacuum brake tank engines. the 
front the engines the brake pipe carried around 
the front the smokebox, one leg being fixed and 
the other turning swivel joint the top the 
smokebox. joint valve which auto- 
matically opened swinging the movable leg round 
into the longitudinal axis the engine position 
couple with the brake pipe car, and closed 
swinging the leg back against the smokebox. 
The engines are light, bright chrome green 
all over, with black and white striping. The smoke- 
box and smokestack are black, and the dome either 
polished brass painted. Many the engines 
have names. 

Locomotive Works.—Near the 
minus Dublin are the company’s locomotive 
works, which are small but well equipped, and turn 
out some very nice work. About new engines are 
per year. the machine shop are 
driven two compound vertical-wall engines 
HP. each, and the machinery the woodworking 
shop driven HP. Otto gas engine. Among 
the machines are quadruple boring ma- 
chine, planing machine for ft. plates, and 
emery grinder for slide bars. This latter machine 


Fig. 83. Arrangement Seats Third-Class Car, 
Great Western Ry., lreland. 
has traveling emery wheel which moves over 
different path each stroke. found very satis- 
factory, and does its work rapidly. The work the 
drawing office model neatness and clearness 
there being time these comparatively small works 
devote proper attention the finish every 
drawing and every detail. The drawings are neatly 
colored, and are filed shallow drawers for refer- 
ence. The tracings are very well made. Those for 
shop use are mounted linen and fitted side- 
ofthe shop. Tracing cloth not generally used 
England this country, various qualities 
tracing paper being more frequently Mr. 
Locomotive Superintendent; Mr. 
Chief Draftsman, and Mr. 
Rolling Stock.—Passenger and freight cars and 
horse boxes are built the company’s works, about 
passenger cars being built per year. The stand- 
ard passenger cars are long over the buffers 
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over the body, and are carried wheels 
with rigid axles, and wheel base Many 
the older cars have only wheeis. The underframes 
are oak. None the third-class cars have 
cushioned seats, but the seats are shaped like gar- 
den seats. The compartments are wide between 
partitions. Some the older third-class cars have 
the seats arranged the plan shown Fig. 
six-wheel saloon car was noticed, with glazed ends, 
drawing room, and the usual arrangement chairs, 
lounges and tables. Mansell wheels are very gener- 
ally used, and are fitted with the Kitson ring, which 
isa plate the inside the disk, used account 
the tendency the power brakes shake the 
wooden filling pieces loose. The simple vacuum 
brake used, but being converted the system 
the Automatic Brake Co., which ex- 
tensively used English railways. The exterior 
the cars light brown wood, varnished, 
painted light vandyke brown. 
CONCLUSION. 

may repeated here that these articles have 
been compiled mainly from notes made various 
railway journeys, visits stations and works, etc., 
during long visit England 1890. They have 
been rather general character, but giving many 
details present practice not found any other 
articles. Detailed information regard 
the track will found the writer’s paper 
Railway Track,” Transactions Am. Soc. 
E., June, 1888, which abstract was given 
ENGINEERING July 1888. conclusion, 
the writer expresses his obligations many en- 
gineers and other railway officials for courtesies ex- 
tended and facilities given for visits works, 


Increased Water Supply for Golden, Colo. 


are indebted Mr. Henny, E., Den- 
ver, Colo., for the following description and the 
accompanying 

The water supply Golden, Col., has for years 
back been irsufficient. Originally was taken from 
stone well, ft., ft. deep, sunk the 
Clear Creek valley, about miles below the 
The well located 200 ft. north the creek, the 
foot the sidehill, the valley that point being 


500 ft. wide. The material which the well sunk 
mixture sand, gravel and boulders, which 
rather tight, causing the area affected and conse- 
quently the yield, small, about 100,000 galls. 
daily, which for town 1,500 en- 
tirely adequate during the dry summer season. 
Various expedients have been resorted in- 
crease the supply, all which will better under- 
stood referring the accompanying plan and 
profile. Water was let into the well from mill 
ditch running sidehiil above the pump- 
house, first through woolen filter-box, afterward 
through filtration from ponds around the well, both, 
however, with unsatisfactory results, owing the 
proportion mine tailings carried Clear 
Creek, from which the water mill ditch was 
taken. Another well was afterward sunk. This 
well was ft. deep, and was located below the 
pumphouse. pump was placed the well, and 
thus some 100,000 galls. were added the daily 
supply. This left the supply still insufficient, neces- 
sitating times the admission ditch water into 
the large well without any filtration. 

plan construct line gallery pipe was pro- 
posed and executed last spring. From the well 
wooden box flume, ins. inside and 350 ft. 
long, leads the valley flat grade. The flume 
terminates ina manhole, into which 24-in. 
cement pipe, 565 long, discharges. This cement 
pipe laid with open jointson track two2 
in. stringers connected crosspieces, and 
depth from ft. below the surface and from 
ft. below the original Jevel the ground 
water. Coarse, clean gravel was putall around the 
pipe, and the balance the trench was filled with 
the ordinary material. There are besides the lower 
manhole two more manholes, the tight wooden 
bottom round hole was cut, through 
which piece pipe was sunk, allowing the water 
tocome up. The direction the line gallery 
stream, making about 40° with the 
general direction the valley, and approaching the 
opposite bank. The total joint opening about 21.5 
sq. ft., and the yield galls. daily, making 
the average velocity entrance through the joints 
gravei above the gallery about acres, feather- 
ing out the upper end the cafion. The total 


cost this improvement was nearly $3,000. The 
water perfectly clear and soft and kept away 
from the light, the pump-well being covered over. 
great advantage this gallery cornection with 
the direct-pumping system that creates stor- 
age the gravel when the amount 
water pumped less than the yield. 

About two weeks after completion the street 
mains were flushed out, for the first time many 
years. day three hydrants were 
kept openand the 1,500,000-gall. pump run its 
full capacity. the evening the waterin the wel] 
was found have been lowered but ins. 


The Grand Avenue St. Louis, Mo. 


(WITH INSET.) 


The general view the Grand Avenue Bridge, 
lately built for the city St. Louis, and given 
the inset with our present issue, most happy 
and iron bridge pleasing the eye arc 
well simply useful the citizens. The designer 
and engineer Mr. CARL GAYLER, bridge engineer 
for the city, and was constructed and built 
the King Iron Bridge Manufacturing Co., 
Cleveland, 

This bridge carries Grand Ave., prominent 
thoroughfare, over the railway tracks Mill Creek 
Valley. The avenue itself commences near the 
present water-works, and extends south for length 
over miles. connects the fair grounds ani 
Zoological Garden North St. Louis. with Tower 
Grove Park and Carondelet Park, and is, conse- 
quently, largely used drive that the city 
authorities felt justified building upon viaduct 
more expensive character than those 
used that city. 

The track systems the various 
the city from the west are steadily increasing, and 
length, with substantial sto piers. The railways 
now coming into the city from the west include the 
Missouri Pacific, Wabash, Iron Mountain South- 
ern and the Atchison, Topeka Santa Fé, and more 
may follow any time. 

The system used novel, the 
diagrams showing three-hinged inverted 
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arch with the thrust resisted each side, 
which are also hinged their ends avoid 
any ambiguity the distribution stresses through- 
out the structure. The Point idge, Pittsburg, 
Pa., built from the plans Mr. HEMBERLE, 
1875, and the type bridge known 
Fidler straight-link, stiffened suspension bridge, are 
similar the Grand Avenue, seen Figs. 


Fig. 


the diagram. place the unsightly stiff- 
ening trusses, which impair the fine effect the 
suspended cables, this bridge has its stiffening system 
put underneath, with chords parallel the cables. 

The anchorages, which will show 
along with other detail, present some novel 
features not before introduced into suspension 
bridges this country. They are accessible, and 
allow iree expansion the members inside the an- 
chorage pier. 

The material used the bridge was mild steel for 
the main trusses and tower, and wrought iron for 
the floor system and wind trusses. The length 
the bridge, including approaches, 1,600 with 
400 ft. between centers the towers and two end 
spans 150 ft. each. Theclear width the road- 
way ft. and ft., with The 
bridge paved with white paving. 
total cost was $450,000. 

are indebted Mr. Frank Osborn, Chief 
Engineer the King Bridge Company, for the ex- 
cellent from which our inset made. 


Notes the Canal. 


(Concludeu prom page 579.) 


Our notes journey over the route the 
Nicaragua Canal would hardly complete without 
record the impressions left trip rail 
alongside its older but now very decrepit brother 
Panama. The bulk our observations were 
made from the rear platform rapidly moving 
train; but had our Mentor Mr. LEFEVRE, the 
General Agent the Pacific Mail Steamship Com- 
pany, who has spent years upon the Isthmus 
and was familiar with every foot the way. 

The first signs the artistic work and extrava- 
gance the French were met with 
into Panama Bay, past the famed Sani- 
tarium There city hospitals has 
been built, with bright red tiled roofs and massive 
retaining walls peeping out park-like grounds 
threaded walks and drives for the Director- 
Genera] and his subordinates. costly roadway 
connects this sanitarium with Panama. the 
hospital buildings, looms sight, situated 
the high ground back the town, and built and 
adorned even more elaborately than those Tcboga. 
had time visit them, but the surgeon 
our vessel said that they vied their appointments 
with the best hospitals excepting only 
the one essential proper drainage. over- 
sight the engineers they were located this hill, 
planned and constructed before any arrangement 
had been made for carrying the sewage through the 
city Panama, which lies between the hospitals 
and the bay. When this time came, the citizens,who 
seem believe keeping their own sewage within 
the city limits, grew virtuously indignant the 
proposition the authorities carry the 
sewage through the town; and they had goodly 
reason. The tide Panama over ft., and when 
this goes out leaves exposed broad flats mud 
that now cry out the high heavens their foul- 
ness. possible that the hospital sewage might 
have acded another variety evils those existing, 
but hard realize that this could be. 

Panamaitself could discount variety and den- 
sity the famed smelis ancient Cologne. pass- 
ing through the streets these assail you from open 
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gutters and narrow passageways between the 
you come upon them times suddenly 
and the effect overpowering that the term solid 
can alone express their individual intensity. But 
men seem grow accustomed even foulness like 
and the private office one the chief 
bankers the city, found atmosphere, due 
faulty sanitary arrangements, that ought have 
bred fever and did not. Panama 
dull, its hotels are empty, and its business men sigh 
for return the glorious days when the town was 
alive with those who grew fat upon the plunder 
from the canal and came here get rid some 
their surplus gains. 

Almost immediately upon leaving the city the 
Panama Railroad you come sight the canal 
works. The towers Belgian and French dredges 
appear above the trees now detached and partly 
filled-up channels, that were once sections the sea- 
level canal. little further east, and you come 
almost continuous line villages for laborers 
that were never occupied, storehouses, sidings 
filled literally with miles dump-cars, 
and other machinery, past stacks Decauville rail- 
way track and the small iron dump cars fit them, 
and the endless variety material that went 


The buildings along the line the canal number 
thousands, though comparatively few seem have 
been occupied. These houses are constructed 
wood, with corrugated iron roofs; but cheap some 
them looked otherwise, they were generally 
propped pillars stone masonry laid 
cement mortar, that cost more money times than 
the building they supported. The story goes that 
these buildings were erected the contractors 
the canal company’s expense, and that the builder 
recived their cost for this per- 
centage was good enough profit for the average 
man, only natural that veritable towns were 
built whenever the opportunity was presented. The 
same story told explanation the vast amount 
unused machinery hand; and that some ar- 
rangement this kind did exist there little 
doubt, from other than hearsay evidence. 

the line the large amount work 
has undoubtedly been done, and some the cuts 
are deep and wide and the spoil banks are high. But 
just evident that immense amount 
work yet remains done before even lock 
canal can built. these locks, saw 
eral places considerable excavation made for the lock 
chambers the contract, and piles broken 


Jet Pile Drivers Used Building Jetty Greytown Harbor; Nicaragua Canal. 


make the plant the most extravagantly 
equipped public work the world ever saw. Near 
Tavernilla line steam cranes, almost 
buried the jungle, that have undoubted au- 
thority for saying have occupied this same siding 
for years—they were anothersiding 
saw about clumsy locomotive-boiler steam- 
drilling machines, with the drill-frames rigidly at- 
tached alongside the boiler. These too had been 
there for years, and had never been fired up, for the 
proper reason that they were utterly worthless for 
work the Panama 

All the machinery sight was well cared for, 
and outwardly looked well enough with black paint 
and white-leaded bright work. They had been put 
this condition just previous tke visit the 
last French Commission, and said that $20,000 
per month now being spent keeping them 
presentable shape. Yet mechanical engineer, who 
examined some this machinery with view 
possible purchase, informed that when at- 
tempted toopen the doors look into 
these fell off, thin shell rust covered with paint. 
Inside, the boiler was scaled with rust that 
that good blow with the fist would have 
punched hole through the plates almost anywhere. 
Wren Mr. LEFEVRE was asked why this plant was 
not gathered and shipped out this moist, iron- 
destroying climate, the reply was that evidently 
knew little Panama railway freight rates. The 
transportation charges would have eaten the 
profits, even machinery were old- 
lron prices. 


stone for concrete and sections the iron lock 
gates were the ground. the Chagres ap- 
proached, coming from the possible 
estimate its capacity for mischief the completed 
canal the damage done the present works 
and the flood marks along the railway. Parts 
the canal once excavated great cost are 
almost completely filled again, and 
other places the banks have washed and the 
channel obstructed. Nearer Colon, channels that 
once admitted vessels ft. draft miles in- 
land are blocked places that canoe alone, 
could navigate Onthe eastern swampy 
side there decided and apparent the 
soil that required dredging, compared with the 
east end the Nicaragua Canal. Here appears 
wonder that the deposit from the conveyor pipes 
the dredges forced the soil the line 
being excavated. Night approaching and steamer 
awaiting our arrival prevented any inspection the 
canal works Colon, much our regret. But 
saw enough appreciate the dimensions the task 
undertaken, the wharves, cranes, warehouses, 
etc., near our ship, and the present size the town, 
for which dry land had first created. 
word, the Panama Canal, its length, to-day 
magnificent but also telling monument 
the extravagance and bad management its pro- 
moters. 
correcting our data Sept. 14, 1880, the 
present date, give semi-tabular form the re- 
vised distances, etc., and the estimate quantities 
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for the several divisions and different classes 
work. purposely omit item prices, leaving these 
affixed personal examination and the study 
controlling conditions may dictate. But 
separately the prices the more important 
items used the estimating engineer, with some 
comment upon 


DIMENSIONS OF THE SEVERAL SECTIONS OF THE PRO- 
POSED CANAL, 


Length 
MKCTION OF CANAL party on 

Lock Lock 2-Canai. 1258 | 210 120 | 30) 4,950 
Lock 2 to Lock 3—Canal 1.60 210 120 | 30 419.0 
Lock 3 to Weat End Di- | 

vide cut, canal 2.017 RO 8) | 30) 2400 
Lock 3 to West End Di- 

vide cut, Deseado 

West End Divide cnt to | 

Ochoa, canal... 1.233 | 184 | 80 | 30! 3,673 
West End Divide cut to } 

(choa, San Francisco | j | | 

River San Juan to Toro! 

River San Juan, where 

Lake Nic aragua. coe 5.500 
Lake to Divide cut,! | | 

West Divide cut, canal 4.024 | 30 2,400 
Divide cut to east | 

Tola Basin... 2.519 184 80 | 30 3,673 
Kast End Tola ‘Basin to| | | 


Lock 6 to Brito Harbor, 


0.570 | 288 | 120 | 28! 5,712 


Total 
Miles. length. 
Cans excavation, east side. f 14.870 
11.160 
San Franci-co basins.......-.. 11.267 
Lake Nicaragua............. (56.500 121.040 
From Atlantic to Pacific 169.448 
GENERAL CANAL DATA, 
Potal length, ocean to ocean. ........ 69.448 tiles 
Length of natural waterway.................. ‘i 040 
Length of excavat'd canal..... 26.789 
Length of artificial basins.............. .. .... 21.619 
Maximum cut, Atlantic side (to water level).. 
Pacific side “* = 
W idth of exe avate dcanal attop.. ......... 80to 288“ 
Depth of excavated Bto “ 
Dimensions of lock chambers.............. 650 by 70 
no. 3. S17. * 2.0 
No, 4 42% ft. * * Pacific. 
No. 5. 48g ft.°° 22 
summit level above mean tide in Pacific.......... 110 ft. 
of tide on Atlantic side.. 15to2 


PROBABLE 


DIVISION MILES), FROM GREYTOWN 
TO EAST END OF SAN FRANCISCO BASIN, 
Section 1.—Greytown to the Divide (5.947 miles), 

arth excavation above water ........ 1,819,820 cu. yds, 

Stone pite hing, ‘sides 0? canal .......... 172,288 “ 

Grubbing and clearing 925 acres 

Lighting canal at batf-mile intervals, 

21 incandescent electric beacons and 
plant. 

Lighting locks, 30 electric are lights and 
separate dynamos for each lock. 
Section 2.—The Divide (2.917 miles). 

Grubbing and clearing.................. 169 acres 

Lighting canal—6 incandescent bea 
cons, ele, 

Narrow section of canal to receive 
double fender wales on each side 
Railreads and telegraph. 

Railroad, from Lock L to San Francisco 

Greytown San Francisco 
22 miles 
Locks on Atlantic wide. 

No. L. Karth excavation 


11,600 lin. ft. 


463,603 cu. yds 


Stone pitching in basin .... 2,400 
rere 3,699 cu. ft. 
Fender piles, 45 ft. Jong........... lu * 


Gates, machmery, building, 
pumps. 


Karth 308,918 cu. yds. 
120,430 


Ciates, machinery, buildings. 

No. 3. Earth exeavation nce 528,673 cu. yas. 
Concrete work.............. 147 B2 
Fender cribs 3 
Gates, machinery, buildings. 

Harbor at Gre ytow n 

Brush pile length 900 ft. 

Stone break water (extension pier). 225,907 cu. yds. 

9,550,000 

Lighthouse, buoys, ete 


Auviliary Work, Eastern Division. 
Diversion of Deseado, dredging in sand 


Rock fill embankments, Valley 

Earth in embankments. ............... &36,329 
Surface soil excavated.................. 79.658 si 
8-in. sheet piling, 30 ft. long........... 5,100 lin, ft. 
Wales and guides... .... iteBian 250,000 ft. B. M. 


Tresties for dumping stone, 2,500 lin. ft. 


SAN FRANCISCO (12.50 MILES). 
FROM WEST END DIVIDE CUT SAN JUAN 


Clearing trees from line................. 725 acres 
30,309 cu. yds. 
Incandescent beacons and ... 
Guard gate or movable dam at the 
Telegraph from Divide to Castillo...... a= 
Work, san Francisco Division. 
Karth embankments.................... 39, cu. yds. 


tock fill 


8-in. sheet piling 40 fi. long............. lin. ft. 
Guide piles, ft. 

Trestles for dumping.... .. ............ 27,5.5 iin. ft. 
Grubbing and clearing for dams ....... 175 acres 


LAKE AND RIVEK DIVISION (121 MILES). 


FROM OCHOA THE WEST SHORE LAKE 
Ochva Dam at San Juan River. 


18,500 cu. yds. 
Bearing piles for trestles, 45 ft. long ... 830 

8-in. sheet. piling, 30 ft. long... ........ 2,330 lin. ft. 
Trestles. guides, 1,180,000 ft. 
Rock filling in 807,020 cu. yds. 


San Juan River 64. 5 onthe 8). 
Rock excavation under water. 
Grubving and clearing across bends 377 acres 
Lights, buoys, river etc. 

Lake Nicaragua (56.5 miles). 

Rock excavation under water 176,732 cu. yds. 
Lights, buoys, etc. 

Auxiliary work, Lake and River Division. 

Earth embankment, San Carlos ridge 


398,613 cu. yds. 


Surface soil excavated.................. 22,370 
8-in. sheet piling, 40 ft.long.............. 45) lin ft, 
Guide piles, 30 ft. long.......... 45 
18,000 ft, B. M. 
Grubbing and clearing. . ............ 34 acres 


WESTERN (17.04 MILKS). 
LAKE NICARAGUA BRITO HARBOR. 


tock exc avation above water seeeeneces 5, 696,507 en. -yds. 
Stone pitching, sides of canal... ........ 20,753 ** 
Grubbing and clearing...... 1,035 acres 
Lights, beacons, buoys. etc. 
Narrow gage railway........ 18 miles 

Diversion Rio Lajas into the Lake. 
Rock excav ation 249.508 cu. yds. 

Flor Dam. 
Grubbing and clearing 17 acres 


Surface soil excavation 


cu. yds. 
8-in. sheet t piling, 50 ft. long 


3,320 lin. ft. 
29) 


Trestles for dumping.......... Shakaleaia 1,600 lin. ft. 

Karth from canal 918,000 yds. 

Rock from lock excavation............. 830,000 es 

Locks. 

Nos Rock excavation.......... cu. yds. 
Concentre work........... 100,000 
Fender piles..... 1,020 
Fender wales.......... 3.699 cu. ft. 


Stone pitching in basin... 
Gates, machinery, build- 
ings. 


2,400 cu. 


1,020 
3,693 cu. 
Gates, machinery, buildings, 

pumps. 
Brito Harbor. 

Stone in breakwaters... ................ 383,899 

Lights, buoys, etc. 

Other Work. 

Guard gate or movable dam at divide. 

Crib piers at lake entrance to cwnal. 

3 swinging bridges over canal. 

Embankment near site of locks .. .... 189,016 cu. yds. 

Masonry walls at head of lock 4........ 19,080 

RECAPITULATION QUANTITIES. 

Roc ation above water.......... 12,617,724 yds. 

under water.......... 575,445 ie 

Total earth and rock excavation...... 36,909, 672 cu. yds. 

Concrete in locks, etc.......... 615,651 


Stone in break water 


609,806 


Earth embankment in dams............ 6,105,380 Me 
Mascnry at lock No 4.... és 19,080 


piling, 25,000 lin. ft. 
Cross-ties and guides for sheet piling,.. 2,022,000 ft. 


and clearing.................. 3,427 acres 

Trestles for construction........ nite 31, 633 lin. ft. 


Lights, buoys, gates, buildings, 


The detailed statement and the recapitula- 
tion will give good idea the location and 
character the various classes work and the 
total amounts handled. have added 
item prices, but can state that the grand total 
the estimate the cost doing this work, and in- 
cluding surveys, hospitals. shops, management and 
contingencies, set down $65,084,176.00. 
have seen the item prices used making 
this estimate; and after looking over the ground 
believe that they fairly represent the cust doing 
work this region, assuming that there abun- 
dant capital hand properly equip the line 
the canal for and continuous work, and that 
contractors are paid The chief item prices 
are identical with those published our issue 
Sept. 14, 1889; but unite them with the present 
and revised statement quantities repeat them 
follows: 


Earth excavation, per cu. yd............ $0.40 
Earth and sand dredging, per cu. yd.... $0.20 to 0 30 
Rock excavation, per cu. yd............. 1.50 
Rock under water per cu. yd............ 5.00 
Stone pitching, rock furnished, per cu. 

2.00 
Concrete work in locks, per cu, yd...... 6.09 
Stone in breakwaters, trom divide cuts, 

Borrowed earth embankments, per cu. 

Earth embankment from 0.25 
Rock for dams, from cuts....  .......... $0.40 to 0. 50 
Grubbing and clearing, per acre....... es 100.00 


Lumber for guides and wales, per 


Sections and Mechanical Conditions Car 
Wheels.* 


Itis strange that the mechanical conditions under 
which car wheels are used have received so litile at- 
tention from engineers and railway men generally when 
the great attention given permanent way is considered, 
and almost equal attention has been given tothe equip- 
ment. Between the two comes the car wheel, which 
must receive and transfer all of ihe load and power, en- 


.ables motion, and supplies through mechanism operating 


upon the only means control over the enormous 
forces developed and used. Wiat can describe 
speaking chilled wheels; the kind thatis under 
the equipment this country.) Who can say from 
actual knowledge how much the wheels under the cars 
of his company vary in diameter from each other 
the same weight are placed each 
Considered whole, good management practical 
matters the kind will embrace all conditions affecting 
every branch; if one is neglected, the results that might 
obtained from the others are lost. Therefore, the sub- 
ject is one in which a proper interest may be taken by all 
concerned the construction, maintenance operation 
railways As stated, 90% of the equipment of the country 
has chil.ed car wheels under it, and therefore the subject 
is determined mainly by wheels of that class. 

will present the matter under two heads: First, Proper 
section and methods of manufacture; Second, Mechanical 
defects, their causes and results. 

The best section wheel depends largely the service 
intended and upon the quality ana character the wheel, 
but certain lines should followed these 
two conditions on alis:team roads. The strains imposed 
wheel are two kinds: the first consequent load 
carried and attained; the second, that which results 
from the use brakes. ‘The first strain multiplies the sec- 
ond definite degree. Given miles per 
hour with load tons per wheel, and pressure 
lbs. in a 10-in. Westinghouse cylinder giving 10,000 Ibs. 
pressure each brake shoe. This pressure applied for 
minutes under the conditions named will 
friction certain amount heat; the wheel must take 
the heat and consequently expand. Just what strain 
developed the during the operation not easily 
determined, but it is over WO tons. On heavy grades it is 
common practice to carry double the load named, at double 
the speed and with double the continuous brake applica- 
tion; presumably each condition would double the strain. 
The last one, 7. e., heat developed by friction, would in- 
tinually increasing condition. 

other construction strains are provided for that are 
beyond anything met with service. The same must 
done car wheel absolute safety sought. There 
have been more people hilled and property destroyed 
with broken wheels than defective bridges. 

The New York Car Wheel Works’ standard section car 
wheel the regular double-plate style wheel, 
the pattern. The section lines and curves, 


Soe. C. E., read May 2 Sat the Annual Convention of the 
American Society Civil 


> 
612 
q 
4 
7 


June 27, 1891. 


ENGINEERING NEWS. 


however, are peculiar the standard named, and are 
based upon practical, and extended experience well 
upon long continued and elaborate investigations. 
in. wheel of this section, with 5-in. plates and of standard 
hub, bracket and tread dimensions, weighs Wheels 
are made to this standard in all diameters from 24 to #° 
ins.. and weighing 400 to 1,200 los. The hub section is cal- 
culated to stand a strain of 150 tons in pressing on axle; 
this is more than double the pressure used. Wheels of 
heavier section are made to higher standards in this re- 
spect, the limit going up to 500 tons. The core dividing 
the double plate made, shown Fig. with slight 
lip on the outer edge. It is common practice to bring the 
lines the core this point abrupt finish, with the 
idea of making the metal at the junction of the plates 
heavier, and therefore presumably stronger. As a 
matter of fact, the opposite result is produced when 
this is done, for the greater body of metal remains fiuid 
and soft a little longer at that point, and there- 
fore the shrinkage surrounding parts fed from it, 
leaving the metal porous and weak the very place 
where it should have the most strength. To this cause is 
largely due the fine cracks found the junction the 
plates when wheels are subjected continuous heat ser- 
vice. These cracks do not always go through the plates, 

often not penetrate over but they form starting 
points for more serious defects. The core dividing the 
two plates is known as a “pan-core,’’ because it is made in 
a dish or core pan formed to the shape of the bottom of 
the core; the top is made with an iron sweep pivoted on a 

center hub in the core-pan. In Fig. 2 Ais the pan, B the 

hub, C the sweep; J) indicates a ring set in the core-pan 


soundness in the casting. In regular practice the metal 
should cast into wheel seconds, takes 
with runners, head, screws, etc., over 650 lbs. of metal to 
cast a wheel of this weight, and things have to be pretty 
nicely and perfectly adjusted to admit this rapid casting, 
and the circular bracket is one of the most important fea- 
tures making possible. The style bracket gener- 
ally in use is the ogee. or double curve. Presumably this 
style gives better support the tread, running right 
angles toit. practice, however, objectionable, for 
two reasons: First, In casting the metal forming the 
tread flows through the brackets and strikes the cold chill 
forming the tread surface at a right angle, and must sepa- 
rate and pass tothe right and left with many particles 
partially chilled, and with no chance for them to remelt 
and become homogeneous with the balance of the casting 

It is almost impossible to pour metal as rapidly or as hot 
through brackets of this kind as through the single curved 
ones, because the upon the casting when the 
mold filling. With the single curved bracket the press- 

ure on the mold is not direct on its exterior; it is lateral 
all around. Second, In service when the brakes are ap- 
plied and the wheel expanded the single curved bracket 
will adjust itself to the expansion and contraction better 
than the double-curved bracket, and prevent what is 
known as “cracked brackets.” 

The tread section has been considered some 
probably because comparison with other patterns hav- 
ing heavy section at this point, to give an apparent solidity 
tothe wheel. The uniform distribution of metal in the wheel 
is all importani, and no greater mistake can be made than 
to add to parts which can be judged asto thickness and 


Fig. Standard 33-in., Car Wheel the New York Car Wheel Works. 


Standard 33-in. Core Pan, and 


and used with a larger hub to give extra metal when a 
larger size core is wanted in the wheel. The use of these 
rings is very necessary; otherwise wheels are bored out 
for large axles with the consequence of leaving insufficient 
metal in the hub to withstand the strain. There should 
never less than %-in. metal the wheel hub the 
center wheel seat—the thinnest point, after bored 
for the axle. The core sustained position the 
mold by the legs Z fitting into depressions in the wheel 
the top the core receive the end the chaplet which 
keeps the core position. Cores are frequently used 
without this last provision, but very necessary, 
provides extra quantity metal the form boss 
the inside plate the wheel, point where the iron 
chaplet very liable cool the metal quickly, and 
chill for space in. more around the 
thus providing a starting point for defects. A great deal 
depends the use perfect pan cores and upon the exer- 
cise great care every detail concerning them. When 
the best attention not given, internal defects result 
the wheel, very difficult detect. the chaplets are not 
exactly and firmly adjusted, one plate will 
the other, and the metal consequently harder and 
weaker. 

The bracket is 144 ins. thick at center and 2 ins. deep. 
fulfills two functions: the first toact runner 
for the molten metal flowing into the tread, and the sec- 
ond afford strength and support the tread and flange 
service. The section should therefore determined 
the area necessary admit the hot metal passing 
freely and rapidly the flange and tread, and also the 
dimensions best calculated meet the expansion and con- 
traction resulting from brake service. The bracket 
curved the radius ins. inside and ins. outside. 
the hot metal poured into the mold, bracketso this 
shape allow pass the tread the wheel with the 
least possible strain upon the casting, time when 
has little practical consistency. vitally import- 
ant that the metal poured into the mold quickly and 
hot and fluid possible, insure homogeneity and 


the sacrifice parts the section which can- 
not readily be ascertained. Itis all important that the 
part of the wheel directly under the action of the brake- 
shoe be noc of extra thickness at the sacrifice of metal in 
the plates and brackets. All the strain thrown the 
latter, and the greater the bulk of metal heated in the 
tread the more liable the wheel crack and break. 
Due consideration should be given these facts, and pro- 
portions followed that will provide against danger from 
every source. 

The point of junction of single plate to tread is very im- 
portant, chiefly account effect expansion from 
brake service. The contact of the brake-shoe is necessarily 
with the flat surface the tread, and the metal the 
flange acts preventive against expansion. Whenthe 
singie plate joins the tread too near the the latter 
it forms, in connection with the flange and brackets, a 
complete resistance the expansion the wheel. 
is kept lower down, when the tread is heated the top por- 
tion can expand, and the whole casting properly 
constructed, give a little without fracture; but when, as 
is sometimes done, the single plate is brought up near the 
top the tread, there complete resistance every 
point. The single plate is sometimes brought near the top 
the tread prevent the latter “chipping” breaking 
out, but trouble of this kind does not occur if wheels are 
properly and carefully made, and the practice danger- 
ous for the reasons stated. 

Any style chilled wheel can tested for capacity 
stand expansion from brake service by the following sim- 
ple means: Lay horizontally the foundry floor; pro- 
vide sectional pattern that will allow sand molded 
around the wheel and leave opening wide all 
from the throat the edge the tread. 
This may quickly filled with molten iron from several 
small ladles, and the result hot metal 
thick and ins. wide, cast around the wheel. The effect 
the same that produced sudden and severe ap- 
plication of brakes. If properly constructed, the wheel 
should not crack the plates with the application the 
sett. causes series fine vertical cracks around the 


wheel and renders unfit for service, but may used 
with entire satisfaction as to the value of results on 
wheels condemned for slight foundry defects. 

A pattern of proper section is the first necessity; the 
second the method which the wheels are made. The 
manufacture is hard, laborious work. A first-class 
molder, if given a car wheel to make with ordinary 
foundry tools and appliances, would make possibly one or 
two for a day's work, and consider it a big day's work at 
that. Special tools and appliances are provided for the 
business, however, and one man witha helper will turn 
out, on the average, 18 wheels per day. The work is done 
almost invariably by the piece, and is commenced and 
finished in 1€ hours or less. Half of this is given to mold 
ing. and the balance to casting. ‘To prepare and finish Is 
molds in 5 hours necessitates doing the work on one in 
less than 20 minutes. This does not afford much time fo 
the proper carrying out of the many necessary and im 
portant details, and with workmen not very expert many 
chances are taken for imperfect work. The mola having 
been prepared, however, presumably in a proper manner, 
the quality of metal poured into it determines vitally the 
character of the wheel, and the most evacting attention 
to every detail is necessary in preparing and melting the 
iron. block 2ins. square 6ins. long cast 
from the metal should have a chilled surface 7% in. deep; 
this degree of hardness on the test will give 4% to in. 
chilled surface the wheels. test square 
12 ins. long, cast from the mixture, should not break at 
less than 2,500 lbs. when supported at the ends and loaded 
at the center. 

It is stated by some that proper strength cannot be ob 
tained in a bar of Lin. section on account ef hardness of 
metal, but the greater part of a wheel is less than 1 in 
thick, and proper degree strength cannot 
tained in lin. bars, how is it to be obtained in plates of 
less thickness in the whee!s? 

After the wheel is cast it is placed in the annealing pit 
Properly speaking, car wheels are not annealed. They 
are slowly cooled, for the reason that the process 
manufacture the outer part ef the tread is cooled and 
set at a degree of heat lower than that existing in the 
body of the casting (this on account of the chilling pro 
cess), and the entire casting must again be brought to a 
uniform heat and cooled evenly. The cooling pits should 
bein dry ground. If dampness is found and steam is seen 
arising from the pits while the wheels are cooling, er 
when they are being removed, shrinkage strains will cer 
tainly be found in the wheels, and they will be liable to 
break in service. When such conditions exist they 
always indicated by a reddish color on the wheels wher 
cold. 


are 


In regard to mechanical defects, their causes and 1¢ 
sults, the Pennsylvania KR. R. specifications, now unde 
consideration for adoption by the Master Car Builders 
Association, accept wheels that do not vary more than 
in. from a true metallic ring placed overthem. To place 
such a ring over a cast surface, not tooled, would certainly 
take , in. all around, making up or \-in. All things 
considered, to make castings weighing 4 ton and over, 
true to \-in. to center as they come from the foundry, is 
remarkably good practice, and y-in. isa very low average. 
With a car wheel the highest point, or rather the greatest 
diameter, will lead until excessive condition forces 
back to begin the same labor over again, with the appar- 
ent result that the cars sway and jolt as they run. The 
load wheel is, say, tons, the speed miles per hour, 
the variation in diameter from its mate yy in.—diameter, 
33 inches. The larger wheel will gain three and one-third 
times yy in. at every revolution. It will revolve 611 times, 
and would travel, if it could, 10 ft. more in every mile 
than the smaller one. Of course it cannot do that; the 
flange would not permit it; but it gets on somehow, pull- 
ing and hauling, grinding and wearing, carrying its 
heavy load all the time with probably nearly as much 
power wasted in overcoming defective conditions as 
would required the real work proper ones 
isted. 

Again, take the matter of balance. Take the very low 
estimate the amount each wheel out bal- 
ance; then miles per hour 33-in. wheel revolves 306 
times per minute, and 1,530 Ibs. must be swung around 
the circle described its every minute 
every wheel under each car (8 wheels); therefore 12,240 
ibs. must be swung around every minute. On 36 cars this 
will amount 367,200 What power required 
swing 184 tons around a 33-in. circle once a minute for 32 
minutes, the time would take train run 
miles, and what effect does it have on retarding motion! 

Ten years ago we made car wheels as many makers do 
to-day, bought good material, used the best of care and 
conducted the whole matter as a foundry business. But 7 
or 8 years ago we introduced methods that gave a little 
better information quality each wheel; the 
practice of finding that out in service was not exactly sat- 
isfactory. Some six years ago the point was reached where 
a definite system covered every wheel made as an 
individual thing. This, course, mainly concerned 
the wheel came from the foundry. was 
possible know each one 
proper quality and to have full information on that mat - 
ter. the effort improve, the mechanical features 
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the question were opened and followed, until to-day 
the wheel leaves the foundry perfect can made 
there; but not the railway shop have, per- 
haps, 15 minutes spent in putting a hole througi it and 

t is bored out, turned absolutely true and balanced. 
Many say that this is unnecessary and useless work; that 
it decreases the life of the wheel: that the skin on the 
chilled surface is the vitally valuable thing that must not 
be touched by the maker; that a difference in diameter is 
of no particular account: and that as to rotundity and 
balance, perfect castings can be turned out of the foundry. 
have yet find any wheel-maker who has proper 
practical experience in the foundry suy that wheels can 
cast mechanically doubt certain in- 
stances; with perfectly new tools, chills, etc., and spec al 
effort to produce the best result, castings cau be made 
far more perfect than the average. But chills do not 
always remain new; ordinary workmen must sooner or 
geveral result from couditions that will only produce it 
under special treatment that cannot be given in every 
casel 

So long as this question is determined by foundry prac- 
tice alone and wheels are used as they come from the 
foundry, it is certain the conditions necessary will not be 
obtained. It is necessary to find a true center and finish 
a whee! from that in a mechanical manner to obtain a 
mechanical condition. One two things will cer- 
tainly have to be done. Railways will have to adopt 
steel wheels, for the mechanical work on which they seem 
willing to spend hundreds or thousands of dollars, 
where they question that many cents to obtain in chilled 
preci ely what they seek steel wheels, they will have 
to turn and balance chilled wheels. They are progress- 
ing step by step to hea. ier loads and higher speeis. They 
are equipping cars with air brakes that cars may 
carry more and run quicker. It is one thing to apply 
the brakes on a car which, with its load, weighs 30 tons, 
and runs at 30 miles an hour, and have a brakeman do the 
work transferring the power one man through 
114-in. brake-mast, witha leverage of 6 to 8 ins, from center; 
and it is another thing oa a train running at double the 
speed, with double the load, to put at the command of the 
engineer on a train of 30 cars a power of 50,000 Ibs. per car 
for instant use. If the air brakes are in proper condition 
on such a train the engiueer has stored up in the air tanks 
under the cars a total force of 750 tons available for instant 
use. will probably make some difference under such 
conditions whether wheels are round or balanced. It is 
making the difference now. 

The best wheel the one that will not break, that 
mechanically perfect and that w.]] retain its original con 
ditions for the longest time. We have proved to our 
satisfaction that the chilled wheel can made fulfill 
service without one case breakage, proof possible 
safety. A depth of 1I-ld in. chilled iron will give more 
wear than six,times that quantity of steel found in any 
steel tire. It must be remembered that steel tempered 
and hurdened into cutting-tools, and steel nut so treated 
are very different things, and that the latter condition 
always the one found in steei tires. Furthermure, the 
life wheel the severe service to-day not 
To provide proper flange thickness on many steel wheels 
from 20s 40% the tire must off and thrown 
away. It is difficult to say what the entire result of the 
imperfect conditions referred to are in the practical oper- 
ation and expenses, but as a conservati.e statement, 
based careful investigation the subject, 
believe that mechanical conditions such they 
should be and such as can be maintained without diffi- 
culty on chilled wheels, the cost of power oper :ting traffic 
carried over them can be decreased from 15 to 20¢ ‘The 
cost of wheel service can be decreased from 25 to 50%, and 
the the saving in wear on equipment and permane:t way 
will inlike proportions, 

have not and worked from the one 
standpoint manufacturers, but have ob- 
taincd all the information possible the manufacture 
ar.d use of the different types of wheels in all countries 
and on the results obtained from them. The table here 
shown gives a very complete and interesting statement of 
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results obtained from wheels Germany during the 
past five years. Itis instructive those who consider 
steel wheels the only proper thing for safety. 

There some inexorable law that ties some 
purchasers chilled wheels down toa price that would not 
buy common iron castings, and that compels them to hold 
all that class one valve and quality. 
Wheels 32 ins. diam. weighing 60) :bs., xre sold commonly 
to day for prices that do not net the maker $8, freight and 
other expenses considered—a net price per Ib. 
The best car-wheel iron cannot be bought for such a price, 
and just how the purchaser expects the manufacturer 
furnish fuel, merchandise of ail kinds, plant. labor, and 
the general expenses the business, and produce good 
article is a hard question to answer Fortunately all 
buyers not follow such practice, but many 
do that the others think a dollar or two more should pro- 
duce something extraordinary, when, matter fact, 
they pay more per Ib. brake-shoes than they 
the highest price for wheels. improvements this 
matter made, must considered from all 
standpoints and the same influences brought to bear upon 
that have produced the highest type modern engi- 
neering, the modern railway. 


The Rivers Johnstown, Pa. 


Since the memorable disaster Johnstown 
May when the greater portion the city 
was destroyed wave caused the breaking 
the South Fork Dam the Little Conemaugh River, 
provision had until recently been mace the 
city authorities for protection the city against 
floods, nor had the disaster from other 
dams the streams tributary the Conemaugh 
River been examined into with any care. When, 
however, February 17, 1891, sudden and start- 
ling freshet occurred both Stony Creek and the 
Little Conemaugh River, and the business portion 
the rebuilt city was inundated depth sev- 
eral feet, great consternation was felt, the 
Board Trade, organization the business men 
the city, decided that some positive action must 
taken quiet the minds the citizens and 
preserve the credit the city, the among 
capitalists being such that was impossible 
nezotiate the sale bonds for street and other im- 
provements which are greatly needed. 

Accordingly was appointed pro- 
cure the services civil engineer make thor- 
ough examination all the dams and ponds the 
streams tributary tothe river the city,ana report 
their exact condition, the likelihood their being 
broken away and the amount damage 
such event would probably cause Johnstown. 
The engineer was further report the exact extent 
and character obstructions which had been placed 
the way the flow water the 
the city limits, and what was needed done 
the cicy 

The appointment this committee was due the 
exertions Mr. the Vice-President 
and Manager the Johnson Street Rail Company, 
and was very properly made its chairman. 

E., conduet the desired examinations. 
The report the Board Trade and 
meeting the citizens June 19, 

Accompanying the report and illustrating nearly 
every point and place described therein was set 
maps, profiles and photographic illustrations 
scale, enabiing the the report see 
before him the walls the Board Trade rooms 
every dam, reservoir and obstruction the river 
channel the city. 

The reached Mr. CROES were 
probably not exactly accordance with the pro- 


nounced views any one the various parties into 
which the are divided, the subject the 
causes the inundation the city freshets, but 
they have satisfied the committee and 
commanded their approval. These conclusions are 
summarized the follows: 


The only possible source danger that portion 
Johnstown south of the stone bridge from any structures 
existing the streams tributary Stony Creek and the 
Little Conemaugh Rivers, is the washing down of logs 
stored in the lusnver company’s dam at the mouth of 
Shade Creek by the breaking away of the splash dam on 
Clear Shade Creek. In view of the possibility of such an 
event occurring, it is desirable that provision should be 
made the splash dam for the overflow the water 
freshets through a spillway, which can be readily con- 
structed that the dam which now made 
sheet piling only. ‘Ihe rest of the dam should be ra‘sed 
ft. and the cribs filled with stone. 

that portion Johnstown north the stone bridge, 
which was formerly known there pos- 
disaster from the failure the saw mill dam 
and the Mill Run. Neither the dams 
this stream can looked upon safe. 

the rivers within the city !imits, the inunda- 
tion of that part of Johnstown south of the Little Cone- 
maugh in floods, such as (from the experiences of 1887. 
1889 and 1891) may be expected every second year, is 
caused almost entirely by the contraction of the channel 
Stony Creek between the south end Market St. 
and the point where the Valley Pike strikes the river, 
about 1,000 ft. below the Baltimore Ohio bridge. 
The contraction the river between these points pro- 
duces the raising the water surface above the Franklin 
St. bridge to such height as to overflow both the east and 
west. banks and flood Meadowville, Kernville and Johns- 
town. 

The obstructions which have been placed the way 
a full discharge of the water of the Conemaugh iver, 
below the mouth of the Little Conemaug), do not appear 
to have ever raised the water above the mouth of the 
Little Conemaugh to such a height as to uverflow the city 
between Stony Creek and the Little Conemaugh any 
great extent. The main volume of water has come intu 
the town over the river banks east und south Frank- 
lin St. 

The obstructions the flow the Conemaugh River 
are caused, first, the piers the Pern ylvania 
Bridge; secondly, the contraction the water way 
low the bridge deposit material from the iron works. 

“The raising of the water in the greatest floods which 
are recorded the mouth the Little Conemaugh 
has been such injure the Cambria Co. 
flooding their works, but has not been such injur- 
iously affect the city Johustown southof Walaut St. 
The water the great freshets below the bridge has 
always risen over the lauds wert of the stream, and the 
raising the surface the ground there admit the 
constructiou of buildings has not been creat enough to 
prevent such flooding; and the only remedy for this state 
affairs raise the whole surtace the which 
has been occupied, taking care leave addition 
a sufticrent channel fur the stream—that is, a channel hav- 
ing sq. ft. waterway. 

regards the stone dge the Pennsylvania Rail} 
road, experience has shown that five openings the 
stone bridge which waterway the river are 
insuffi ient pass the water the greatest floods re- 
corded, but that the ft. over the east bank 
and flowed through the two openings that are used for 
travel. Itisdesirable lower this flood water least 
2.5 ft. make the surface slope the stream uni- 
form through the city, and this can accomplished 
the clearing out of six of the openings between the piers. 

This would afford sufficient waterway for any 
which far occurred, but would not afford room 
enough for the passage such freshet may 
cur, judgiug from the other streams, 
Such treshet would probably raise the water nearly 
higher the bridge and back the water Stony Creek 
Poplar street, making Franklin St. Bridge 
about the same height the flood 

This the worst that could expected, and damage 
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Jobnstown could result from it. provided that all 
points along the line the stream from one the 
city to the other where the natural surface of the bank is 
below the assumed flood level, as indicated on the profiles 
and the banks the river protected dikes 
carried up toa proper height above the assumed maxi- 
mum level. and such height should range from ift. at 
bridze at sta. 218. 

channel widened and where necessary deep. 
ened in the manner indicated on the plans and profiles, 
and hereinbefore reccommended, I beiieve that the great 
and ever imminent danger to Johnstown from being in- 
undated the Stony Creek flowing into the 
city over its banks Baltimore Ohio 
bridge and the Franklin St. bridge, may be permanently 
averted. Without the rectification the channel be- 
tween these points such danger will always exist. 


The report sbortly published full, with 
all the 


Care ani Maintenance Electric Block 

the last annual meeting the 
Railway Telegraph Superintendents Mr. 
the New York New R., read paper 
the maintenance electric block signals, 
which the following abstract: 


First of all, select an intelligent man to take care of the 
signals, and impress upon him that eternal 
the price of a perfect-working signul. He should clean 
his battery zines very often keep the internal resist- 
ance the minimum, the external resistance being 
merely nominal. 

A point not very generally understood by batterymen is 
that battery that will work weeks 
will only work signal circuit half ohm resistance 
one week. 

When the becomes reduced one-half size 
fatal toacircuitof very low resistance. 
N. &. R. R., there are 2 circuits of different resistance; 
one from 6.5 to 2 ohms, the other froin 10 to 20 ohms. The 
are transferred from the lower the 
both batteries. The speaker said that fully nine-tenths 
the res recorded block signals can legitimately 
the battery, showing that this the main 
pcint watch. 

Another pvint that, if carefully and_ intelligently 
watched will save much and search for cause 
trouble, the relay. 

can prevent the points trom making sure and verfect con- 
nection Every relay should be protected by a light- 
ning arrester some kind, as, strange may appear, 
relays circuit made the steel rails the track 
and underground wires, with line wire whatever, are 
often burned by lightning. Where the track is the circuit 
the joints are usually bridged the 
rails rivets driven into holes drilled for the purpose. 
Here something that requires very close watching. 

The track workmen are often ignorant, careless or both, 
breaking the wires loosening the wires the rivets. 
detecting galvanometer very valuable help locat- 
ing faulrs this nature. 

systems using the tracks for the circuit, insulations 
are necessary divide the track mto suitable signal sec- 
tions, as well as for other pu poses. These require great 
care first introducing, well watching from day 
day. 

The insulating material may wood, 
fiber, leatheroid, lamina: fiber other material. 
The exact manner introducing these insulations varies 
ditferent roads. 

The cost per signal for maintenance double-track 
block signals is not far from $40 per annum. varying some- 
what according to the traffic. Notwithstanding the ex- 
pense installing signal system and expense 
care, the speaker believed their use economy 
when the traffic heavy asis the case some parts 
our leading railroads. 


Mr. WALLER, civil engineer, died Baton 
Rouge, La.. June 13. 


Mr. has been appointed Engi- 


neer and Superintendent the Chesapeake Ohio 
Canal. 


Mr. has been elected Superin- 
Water-Works Norwich, vice Mr. 
Junius 


Mr. formerly with Cofrode Saylor, 
has resigned take charge the officd the Toledo 
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Mr. has been appointed Superintendent 
ont Alto Pennsylvania, vice Mr. GEORGE 
deceased. 


Col. who had been interested 
ways since 1869, and president number 


railways that died Crawfordville, 
June 1s 


Mr. the origina‘or and chief pro- 
moter the Raritan Delaware Bay R.. now the 
New Jersey Southirn R. R., died at Manchester, N. J., 
recently. 


Mr. the Department Mechan- 
ism, Michigan Agricultura! College, has been elected 
Professor of Mechanical E. gineering at Purdue Univer- 
sity, Lafayette, Ind. 


Mr. GALLOUPE will sail from Boston, 
steamer June 27, for three months’ trip 
abroad. Mr. GaLLouPs is the compiler of the ENGINEER- 
ING general index 


of the excellent highways of Union Co.. has been elected 
C ty Engineer of Dunkirk, N. Y., with special reference to 
the improvement of the streets of the city. 


Gen. ALBERT BLANCHARD died New Orleans, 
La., recently. frevious to the civil war he made the 
surveys for the New Orleans, Great West 
ern R., now part the Southern system. 


Mr. Henry has resigned his position 
as Superi»tendent of Water-Works at Salem, Mass., and 
has accepted similar Milford, Mass. Heisa 
pift president the New England Water-Works Associ- 
ation. 


Mr. McBEE has been appointed General 
Superintendent the Georgia Central R., and Mr- 
Western Division, Mr. pro- 
moted. 


Mr. has been appointed Superintend- 
ent the Tampico division the Monterey 
Gulf R., with headquarters Victoria, Tex. Mr. 
C. Ray has been appointed Gener.l Agent at Tampico, 


Mr. HAMMER, for number years 
identified with the Edison interests, and manager the 
Edison exhibit at Paris in 1889, has opened an office at 
Temple Court, New York City, as a consulting and Super 
vising Electrical Engineer. 


Mr. GEORGE BURBANK has been appointed 
consulting the Cataract uction 
Co., which is building the water-power tunel at Niagara. 
has been division engineer the new Croton Aque- 
duct, and in charge of the construction of the Sodom dam. 


Mr. for anumber years the Chief 
ineer and the Brookiyr Bridge, has 
been offered the position director the 
Rensselaer Polytechnic Institute, Troy,N. The 
office is equivalent to that of President in other colleges. 
not yet known whether Mr. will accept. 


Mr. WIESTLING, President the Mont 
Alto Iron Co, and Supcrintendent of the Mont Alto R. R., 
died Chambersburg, Pa., June early lite was 
civil engineer the Pennsylvania built the 
tunnel Oxford Furnace, J., the Delaware, Lacka- 
Institute Mining Engineers. 


Mr. KETTLEWELL died recently 
Baltimore, Md. He was a topographical engineer for 
the commission which laid out the boundary between the 
United States and Mexico aiter the Mexican War. 
topographical engineer for the 
expedition lay out line canal across the 
mus Darien. During the civil war the Con- 
federate Army, and was topographical engineer the 
Army Northern Virginia. 


NEW PUBLICATIONS. 


—An Erplanation the Principles and Operation 
ant Professor Mathematics and Astronomy, Rensselaer 
Polytechnic Institute. Troy, Lisk. Cloth, 
26, cuts. 

excellent book, especially for schools, has been 
prepared Professor and published with 
the above title. Like the similar work Mr. Cox, 
deserves wide circulation, and one the other should 


Irrigation System.—In our issue Sept. 
14, 1889, attention was called article entitied How 
Make the Dessert Blussom the Rose,” which ap- 


Aug. 23, The same paper inits issue 
1391, devotes over peges Irrigation 
System.” Tne demand for information regarding irriga- 
tion is now so urgent and the articles in the Chronicle 
contain so much interesting And valuable matter that it 
seems proper 0 cal! especial attention to the latter, as we 
did to the earlier résumé. 

The Chronicle first gives a general review of irrigation 
development in California and the questions now pressing 
for settlement It then refers to irrigation practices and 
regulations in India, Spain, italy, France and Australia, 
briefly cribing some the most important works 
those countries. The general subject, what irrigation 
has done for California, is next discussed. In this con- 
nection many figures are given to show the rapid increase 
of wealth and populaticn in the irrigation counties, the 
crops that may be raised with the ard of irrigation and 
the nature and extent of irrigation enterprises within the 
state In comparison the irrigation progress in ovher 
statesis briefly reviewed. 

Perhaps the most interesting and valuable part of the 
résum® is that relating to Irriga'ion Districts, as formed 
under the * Wright Law” of 1887 and its amendments, 
‘This law its name from Mr, Modesto, 
who introduced the bill tbe California Legislature. 
The bill and its amendments of 1889 and 1891 are given in 
full in the Chronicle, and are supplemented by State 
Supreme Court decisions establishing the constitution- 
ality the law. 

Following the law are letters approving describing 
its operations objects Messrs HUNTINGTON, 
of the law, and J. R. JakBor. These letters are supple- 
mented by numerous interviews with and letters from 
prominent San Francisco and California business men, 
strongly in favor of the Wright Act and enthusiastic over 
what irrigation is doing for California, 

F nally, over three pages are given to a detailed bhistor- 
ical and general description of 13 of the 30 or more irriga- 
tion districts already formed in California. The Bear Val 
ley Irrigation Works also being described. 

The mat er relating to irrigation districts is very timely, 
and will be welcomed by all who are interested in irriga- 
tion, whether in the actual construction and operation of 
irrigation works, the extent of irrigation enterprises, or 
the relation of ~tate and Federal governments to the sub- 
ject. For years California has been the scene almost 
endless conflicts over water rights. The courts have been 
crowded with such cases, and the natural development of 
the state has been greatly retarded by both land and 
water monopolists, e: ch class having been able to hold its 
own because one natural gift without the other was 
valueless, and because small holdings of land meant ruin 
to the owners unless water could be secured for irriga- 
tion. By virtue of the Wright Act the people in any sec- 
tion naturally watered from one source may, if they so 
elect, organize a district, vote bonds, build and operate 
irrigation works and raise ta-es on all the property with 
in the district benefited by the works, to pay the interest 
the bonds, This plan combines the ownership land 
and water, and makes small holdings of land profitable, 
because the benefits of large water undertakings may 
secured without submitting the high rates cften 
charged for water for irrigation. Thus it -eems that 
government aid, in the construction of irrigation works, 
will be .endered altogether unnecessary, much to the re- 
lief of all who deplore the centralizing tendencies of the 
times. 


—Progress Report on Irrigation in the United States. 
Part under direction the Secretary 
Agriculture Special Agent Artesian, 
Underfiow and Irrigation Investigation, 1891. Pub. Doc. 
Pamph , pp. 337, including a full index; illustrated. 

The work reported upon this volume has been done 
under an act of Congress approved April 4, 1890, which ap- 
propriated money “for the purpose of determining the ex- 
tent and availability for irrigavion of the underflow and 
artesian waters in the region between the 97th degree of 
longitude and the eastern foothills the Rocky 
Mountains,” and which also directed the collection and 
tivating the soil by irrigation.” The work of investiga 
tion has been divided into three parts: af office of irriga- 
tion inquiry. charge Mr. tield 
work and inquiry. under Mr. E,.S. NETTLETON; and geo- 
report forms separate volume, which will 
noticed another issue. 

large part the volume under review taken 
Mr. progress report for 1890, under the 
title Irrigation United States.” The first part 
this report largely historical, being brief sketch 
the growth this and examina- 
tion the characte: and effect progress. 
notable tendency very recent years the breaking 
land into holdings, especially California. The 
writer discusses some detail the various sources 
available water supply, the relation rainfall irriga- 
tion and allied The altitudes the various in- 
terested states toward irrigation and their legislation 
the subject are also discussed Mr. and some 
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described, as are tools used and meth: ds of distributing 
water, 

The following estimates of land under ditch in 1889 and 
lands actually cultivated 1890, are taken 
from the report: 


Under ditch, Under 
acres, cultivation, 
acres. 
1890. 1890. 
Arizona 643,450 310,100 
California 4,044,000 3,444,000 
Idaho 1,181,500 327,000 
(western). . 509,000 S60,010 100,000 
Montana ne 986,060 1,100,000 400,000 
Nebraska (western), . 50,000 65,000 10,000 
New Mexico. 455 677,315 450,000 
Orevon (eastern). .... 75,000 100,000 45,000 
South Dakuta (Black 
Fisewherein Dakotas ........ 2,000 2,000 
Utah . 700,000 700,000 413,000 
W vyoming 1,946,876 1,946.876 175,000 
Wyoming (eastern)... 75,000 150,000 60,000 
Totals.. 12,764,304 16,064,160 7,576,100 


From the above figures it will be seen that in one year 
there was an estimated increase of land under ditch of 
about 3,309,000 acres, or over 25%, while in both years the 
two states of California and Colorado had about half of 
all the land under ditch, and in 1890 about two-thirds of 
the under cultivation. according the 
estimates, less than one-half of the land under ditch, or 
potentially supplied with water, was actually under cul- 
tivation. It is not claimed that these figures are accurate 
bul as estimates it is thought that they approximate 
closely to the truth, and form a fair basis of comparison. 

Professor Hay’s report as Chief Geologist isof progress 
merely, although observations are made on the cost of 
irrigation methods, rivers of the plains and mountains in 
connection with irrigation, and also on the underflow, 

reports for various sections are made Mr. 
J, W. Mr. J. W. Nimmo, Jr., Prof. L. G. Car- 
PENTER and Mr. C, W. There are also special 
reports follows: Phreatic Waters Nye Co., Nev.,” 
Mr. GEORGE NICHOLS; Imbibition Mr, 
ht. T. Hin; “ Cultivation of the Raisin Grape by Irriga- 
*Lrrigation in Australia,” by Mr. R. J. Hinton; “ Notes 
the Other Countries the Adminis- 
McKINNEY; and some other abstracts and observations 
relating more or less directly to irrigation. 

The report will welcomed all who are interested 
in irrigation, and all the more so because of the scarcity 
of matter relating to irrigation works and practices in this 
country. 


TRADE 


Treatise Cement.—Lawrence Cement Co., 
York. Paper, 44 644 ins., pp. 44. 

This treatise is devoted to the Hotfman Rosendale 
cement manufactured by the company, dealing with its 
manufacture, properties and qualities, and showing its 
appheation classes work. also contains 
directions for mixing and using the cement, and for mak- 
ing concrete, grout and cement mortar. There are tables 
of excavation, amount of material for lining, etc., of 
cisterns, and also a number of testimonials. There is also 
reprint the report made 1885 committee the 
American Society of Civil Engineers on a uniform system 
for tests of cement. 


New 


Coal Cutters manufactured the Edison 
Electric Co., New York. 

small pamphlet contains outline the method 
of coal mining by undercuts, and a description of the un- 
machines used connection with Edison 
While the use electic motors with such cutters 
means new, the Edison General Klectric Co. 
placed machine the market that seems 
many excellent features, and will probably prove as satis- 
jactory as the company’s other specialties. 

The average cost of equipping a mine with the electric 
plant necessary for mining 400 tons per day in a 5-ft. vein 
of bit eaal (the plant being operated 20 hours per day) is 

tated about $9,500, This does not include steam 
engine, boilers and building. 


Gfeneral 


SOCIETY 


Association Railway Telegraph Superinten- 
dents.—The tenth annual convention was held Cin- 
‘innati June l7 and 18. New officers were elected as fol- 
lows: President, Jones, Cent., Chicago; Vice- 
President, Pac., Omaha; Secretary and 
lreasurer, P. W. Drew, Chicago. The first day’s session 
was discussing the matteg Union 
The following papers were on the program: 
‘Time and Tume Signals,” by W. F. Gardner; “Care and 
Maintenance of Electric Block Signals.”” by G. L. Lang; 
Robert Stewart. The next annual meeting will 
held Denver, Col. June 15, 1892. 


epiployees. 


American Railway Master Mechanics’ Asso- 
ciation; Annual Meeting Cape May, 


from page 591.) 


THURSDAY'S SESSION, 

‘Tbe convention was called to order at 94.M. by the 
President, the first business before the meeting being the 
discussion the report operating locomotives with 
different crews. The discussion was opened by Mr. John 
A. Hill, a member of the committee, who only re 
aftirmed the opinions expressed inthe report. Mr. 
Swanston, the Chicago, St. Louis Paducah R., 
regarded the double-crew system the best the whole, 
though he also used the chain-gang system. In some 
runs four locomotives were used, and far the 
plan had worked fully as well as giving each man his 
engine, and, as far as could be seen, had not increased ex- 
penses, 

Mr. Stewart, the Fitchburg stated that the 
practice this road was give each man engine 
far possible, otherwise double-crew. All locomotives 
are inspected upon return to the roundhouse by a special 
inspector, and the engineers are also required to make a 
report of the condition of the engines and necessary re” 
pairs ifany. The subject of the comparative expeuse of 
fuel of the double-crew and chain-gang systems had been 
tested the road, and for the period covered the 
six months, there was a difference of only 0.5of 1% in favor 
of the double-crew system. 

The report of the Committee on Locomotives for Heavy 
Passenger and Fast Freight Service, publisbed in abstract 
in our last issue, was then read. The discussion was 
largely upon the comparative safety the pony and four- 
whee) trucks, as used by the mogul and ten-wheel loco- 
motives, and the respective merits of the vertical and 
angwar truck hangers. 

Mr. Pulaski Leeds, of the Louisville & Nashville 
thought that with the vertical hanger too free 
lateral motion was permitted, which chafed the driving- 
wheel flanges and caused them to become sharp in an un- 
reasonably short time. the other 
Austin considered the vertical hangers preferable, as 
they tended distribute the weight both drivers 
when rounding curves, instead of throwing it largely 
upon One, as was the case with angular hangers. 

Mr. J. N. Lauder, of the Old Colony R. R., stated that 
his experience confirmed the Mr. Leeds. re- 
gard to the comparative merits of the mogul and ten-wheel 
types for the service under consideiation he regarded it 
largely question location, something question 
prejudice and very litule a question of fact. He consid- 
ered the pony truck perfectly safe. Mr. Forney re- 
garded the pony truck as the safest, as in operation the 
truck axle assumed a po-ition more nearly radial to the 
curve, which was theoretically the corrrect position. Mr, 
Angus Sinclair thought that the real question at issue was 
the question maintenance. The mogul engine when 
good order was safe ten-wheel good order. The 
question was, which could good order the 
least ex pense. 

The next question taken was the report Electrical 
Appliances for Railway Use. The committee was unable 
to present any report upon the subject, owing to lack of 
data regarding the use of electricity by railways. A few 
railways were using some the various electricul 
devices for lighting and signaling, but was mostly 
experimental way. The committee suggested that a new 
committee consisting of members connected with such 
roads were using electricity any way appointed 
investigate the matter. 

Some little discussion followed the advisability 
appointing new committee, and was decided drop 
the matter until more substantial progress had been made 
with the use electricity for railway purposes. 

The report the Committee upon Standards the As- 
sociation, published abstract our last issue, was next 
read, and accepted without any important discussion. 

The report Air Brake Standards and Inspection and 
Care Air Brakes was then taken up. The report was 
made joint committee from the Master Mechanics’ 
and the Master Car Builders’ associations and was given 
upon motion Mr. Geo. Gibbs the rules were placed 
file and the committee continued for another year. 

This closed the reports the committees, and the con- 
vention proceeded the election and 
business. The old consisting President, John 
Mackenzie; First Vice-President, John Hickey; Second 
Vice-President, Wm. Garstang; Treasurer, Stewart, 
and Secretary, Angus Sinclair, were unanimously re- 
elected. 

The following were appointed committee subjects 
for discussion the next meeting: Geo. Gibbs, Wm. 
Smith and Jas. Barnett. 

The committees the following subjects were con- 
tinued for another year: Exhaust Pipes, Nozzles and 
Steam Passages; The Present Status the Car-Coupler 
Question; and Air-Brake Standards, and Inspection and 
Care Air Brakes. Reports will also presented 
the following subjects the next annual meeting: Lo- 
comotive Indicating; Compound Locomotives, and Uni- 
form Practice Locomotive Performances. 


The noon hour was taken up witha general discussion 
of compound locomotives, turning largely upon the rela- 
tive merits of the Baldwin four-cylinder type of com- 
pound and the two-cylinder type of compound as built by 
the Schenectady Locomotive Works. 

Resolutions thanks were tendered the Association 
to Congressman Reyburn, tothe various entertainment 
committees, the the Association and the 
Northwestern Railroader. The meeting was then ad- 
assemble again the next Monday after the 
second Wednesday June, 1892. 

EXHIBITS. 

The following list the firms having exhibits the 
Master Mechanics’ Convention, addition those pub- 
lished our report the Master Car Conven- 
tion, June 13: 

Dyer Williams, Williams automatic ‘car coupler, M. C. 
type; Page, Newell Co., model Brunswick steel- 
tired wheel;C. Hunt Co., Hunt coal conveyor; 
Chase & Co., car plushes; Welsh Mt. Mining Co., clay, 
fire sand and kaolin; National Car Spring Co., locomotive 
spring; Howe, air breke triple valve; Bundy Mfg. 
Co., Bundy time recorder; Watson Stillman, hydraulic 
jacks, wheel presses, crank pin presses; Falls Hollow 
Staybolt Co., patent mandrel-rolled hollow staybolt iron; 
Northwestern Equit ment Co., rectangular brakebeam; 
McLeod Car Heating & Ventilating Co., steam coupler, 
prints showing system; Ewald Iron Co., staybolt 
firebox steel; Mason Reguiator Co., air brake regulators, 
reducing valves, pressure regulators; United States Me- 
tallic Packing Co , samples of packing; Jenkins Bros., 
valve disks; ©. F. Hall & Sons, machinery for refitting 
valves; Fairbanks Co. high-pressure straightway 
valve; Car Truck Supply Co., anti-friction side bearing, 
Elmore box lid; National Hollow Brakebeam Co., models 
hollow brakebeam; National Electric Headlight Co., 
Pyle automatic electric headlight, and Schutle 
injectors and jet condenser. 


American Society Mechanical Engineers. 
Providence Convention. 


(Concluded from page 589.) 
the tinal session the convention Thursday 


’ morning, June 18, the first paper presented'was that by 


Mr. H. M. Howe on ** Manganese Steel,” published in our 
last issue. Mr. Henning said that peculiar 
quality of manganese steel was its slight resistance to 
crushing. testing specimens for Mr. Hadfield some 
time ago found much obtaining the full 
tensile strength on account of the crushing of the test 
piece the holders before the strain the specimen 
reached the breaking load. He regretted that in the tests 
resistance abrasion the wear the shaft and the 
emery wheel were not given, and that the wear of man. 
ganese steel was not tested also when rubbing against 
some the softer metals like mild steel. Since resistance 
abrasion one the most valuable properties 
manganese steel, its behavior when subjected to abrasion 
should tested under many different circumstances 
possible. The mode adopted for testing the car wheels 
dropping them from height that they struck flange 
steel block was especially unfair the cast-iron 
wheel, and was a most inaccurate method. Also the 
height given the table, was wholly 
meaningless, as some of the drops did not strain the wheel 
beyond the elastic limit, and there was uniformity 
the drops used for the different wheels. 

the drop tests axles, should have been explained 
that the axle was turned after each blow, that the im- 
pact was upon the convex side; otherwise the “ total de- 
flection given was liable misunderstood. also 
not certain whether the height drop measured the 
point impact (the axle being bent upward) the 
level the bearings. [It was afterward explained that 
was the level the the whole, how- 
ever. the showing for manganese steel is most remarkable, 
and it appears to be superior to ordinary steel for most 
purposes, except where considerable resistance crush- 
ing required. 

President Hunt, referring the use manganese 
steel for car wheels, gave some interesting particulars 
conceruing the Fowler steel wheel. This wheel, most 
our readers know, made placing solid cast-steel 
wheel red heat ina machine which rolls and com- 
presses the tread untilthe diameter reduced from 
in. in., and the tread compacted and made stronger 
and more durable. The great difficulty has been ob- 
tain which will endure this rolling. Lately, 
soft steel made the process has been used, 
containing only from 0.22 0.30% carbon. This has been 
very soft metal for wheel tread, course; the in- 
ventor has based his expectations durability phys- 
ical produced the severe rolling which the 
tread receives manufacture. Mr. Hunt thought, how. 
ever, that the expected durability tread had not yet 
been attained. Another solid steel wheel company, hav- 
ing its home New England, seems meeting with 
fair degree success. important consideration 


the success manganese will the price which 
can produced. The wonderful results attained 
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makers cast-iron car wheels makes difficult for steel 
wheels of any type to succeed commercially. 

In closing the discussion, Mr. Howe said that while 
manganese does not stand rule when sub- 
jected compression alone, there great 
the different grades, and son e endure compression much 
better than others. There is about the same difference 
between castings and forgings that exists between cast- 
ings and forgings carbon far known there 
is not much difference in the waste in scrap in making 
castings in manganese steel and in carbon steel. There is 
some difficulty in cutting off the sinking head and run- 
ners in casting manganese steel, owing to its excessive 
hardness, but can overcome largely trimming the 
casting while bot. 

A criticism of the tigures of mileage made by stree’-car 
wheels, given in Mr. Howe's paper, will be found on our 
editorial page. 

PERFORMANCE WORTHINGTON HIGH-DUTY PUMPING 

This paper, by Prof. J. E. Denton, described a series of 
tests on a Worthington high-duty pumping engine work 
ing on a pipe line of the Standard Oi! Co., against a head 
equivalent to 2,(0) ft. of water. ‘he tests showed a steam 
consumption per HP. The duty per 100 
coal (supposing the boiler supply the engine 
lbs. of steam per pound of coal burned) is 116,506,000 ft. 
Ibs. The engine is direct acting, and the stroke varies 
only 1¢ as a maximum, the average being 374 ins. The 
average slip was only 1.36%. In an early issue we shall 
give fuller account the test and the results obtained. 

In presenting his paper, Prof. Denton added greatly to 
its interest by illustrating it with the stereopticon, and 
describing the most interesting features of oil transporta- 
tion the pipe-line system. Mr. Wheeler said 
was very remarkable that so steady and complete a stroke 
should have been made the engine. The very smal! 
slip and the high piston speed were especially worth no- 
tice. Prof. Denton said, however, that there were no 
special arrangements for securing a regular length of 
stroke, and the engine was tested in its usual working 
condition. 

BLAST-FURNACE BLOWING ENGINE. 


this paper Mr. Fred. Gordon, the well-known 
firm of Gordon, Stroebel & Laureau, described what is 
practically the usual American type blowing engine, 
with some improvements in detail, which were proposed 
as a standard form and on which criticism was invited. A 
spicy debate took place over this paper, and Mr. 
engine was the subject of sweeping criticism from some 
and praise from others. shail publish the paper and 
discussion soon. 

EXPERIMENTS WITH SCREW-BOLT. 

In this paper Mr. Jas. McBride describeé some experi- 
ments determine the amount power lost friction 
turning a nut on an ordinary 2-in. screw-bolt. He found 
that only 10.19% of the power applied to the wrench was 
actually effective in putting a strain on the bolt, the re- 
maining 89.81% being lost in the friction of the nut on the 
washer and the threads the bolt. The paper was 
discussed Wilfred Lewis, Philadelphia, who gave 
the following formula for the efticiency of a screw: 

Pitch 
MECHANICAL 

paper Roney, inventor the Roney Me- 
chanical Stoker, was then presented the author. This 
the first paper ever read before the society this 
topic, and in view of the rapidly growing use of mechan- 
ical stokers was quite opportune; shall reprint 
an early date. Unfortunately the hour for closing was so 
hand that scant time was available for the read- 
ing of the paper, and there was no discussion. Of the 
long list topical questions, only three had been dis- 
posed of, and No. was taken special request. 

Can pyrometer, made inclosing small amount 
of water in a hermetically sealed metallic chamber, and 
showing the degree heat the length time taken 
raise the interior the chamber toa given pressure, 
made to work successfully?” The question was asked by 
Mr. Nagle, Chicago, and was answered several 
members. Mr. Geo. Barrus and Mr. Durfee 
doubted the practicability the device, and the latter 
said the Siemens pyrometer was this class. Mr. 
Barnes thought might properly cali- 
brated, in case it could always work subject to the same 
conditions ; as a universal pyrometer, however, he 
doubted its value. Howe said that the 
Chatelier pyrometer was proving such success, being 
able indicate very high temperatures with maximum 
error 10°, saw reason for getting water pyro- 
meter. answer questions, said the Chatelier 
pyroineter could obtained from Co., Phila- 
delphia, and the price was about $100. Mr. Carleton 
Nason thought that the variations the rate heating 
water pyrometer proposed, owing the varying 
rate circulation the fluid over its surface, would 
make the scheme impracticable. Prof. Rogers 
thought that the pyrometer operated the expansion 
metal bars was the best yet invented. was now pos- 
sible detect length the pyrometer 


bars amounting to , 

to Of an inch, 

A member of the Committee on Standard Pipe Flanges 

stated that no report was ever made by that committee, 

and many of its members were now engaged in other 
lines of work, where the investigations necessary would 
not interest tothem. requested, therefore, that 
the committee be dischirged. It was so voted 

A number of members then offered resolutions of thanks 
to Mayor Charles Sidney Smith, of Providence; to the 
Providence street railways, which carried members of the 
convention without charge; to the various manufacturers 
who opened their works for the inspection of the visitors; 
to the Advance Club, the Historical Society, the Provir 
dence Public Librarv, the Franklin Society and the 
Library of Brown University; to Commander Theodore F- 
Jewell, U.S. N. and his associate oiucers; and last, but 
far from least, to the lecal committee. 

It was annourced that the annual meeting will be held 
in the society's house in New York City some time during 
the month of November. President Hunt congratulated 
the members having held the most successful meeting 
in the history of the society.and declared the sess’on closed | 

ROCKY POINT AND NEWPORT 

From the convention hall the members proceeded to the 
wharf, where the excursion steamer Bay Queen was in 
waiting. Besides those in attendance on the convention 
many residents of Providence were invited to join in the 
afternoon's pleasure, and the number on board the boat 
was about 475. The weather was cold and misty, with an 
oveasional dash of rain, which did not serve, however, to 
dampen the spirits the crowd. 
Rocky Point the party disem- 
barked and were treated toa gen- 
uine Rhode Island clambake. Then 
taking the steamer again, the party 
proceeded down the bay to New- 
port. Some time before reaching 
there, those on the stern of the boat 
saw far the rear dark- 
colored boat, witha large funnel, 
following in the wake of the 
steamer and rapidly overtaking her. 
“The Stilettc,” was every one’s 
guess; and the boat came nearer 
there was no doubt on the question. \ 
Everybody cheered and shouted as ! 
the swift little boat came close 
alongside and dashed past the big 
excursion steamer as if the latter 
were standing still. After running 
quarter mile ahead the 
Bay Queen the Stiletto made a sharp 
turn and ran back to the rear; then, 
after following in the wake for a 
while, she put on a full head of 
steam, flew past the excursion boat 
again, and led the way toward New- 
port. Newport the excursion 
steamer stopped in front of the Gov- 
ernment torpedo station, and the 
party witnessed 
of a number of submarine 
mines. A few of the members who 
wished take evening boats home- 
ward were landed the the steamer then 
sailed the bay Providence. landing was made 
the wharf the Narragansett Electric Lighting station, 
and most the party left the boat this point. The 
plant this place consists two triple-expansion 
Reynolds-Corliss engines. One has cylinders ins., 
ins. and ins. diameter and 48-in. stroke and makes 100 
revolutions per minute. The indicated horse power the 
test reported by J. T. Henthorn in a paper abstracted in 
our issue was the steam used (at 125 lbs, 
pressure) was 12.9 per HP. per hour. The larger 
engine is of the same pattern with cylinder diameters of 
ins., ins. and ins., and the power transmitted 
from the 16-ft. flywheel by a 72-in. belt running at the 
rate of over 5,000 ft. per minute. An auxiliary 16 > 24 
Armington & Sims engine, running at 192 revolutions per 
minute, use. The boilers are three batteries, 
and were built the National Water-Tube Co. 
and the Babcock Wilcox Co. The electric systems 
used are the Thomson-Houston for are lighting and 
power, and the Westinghouse for incandescent lighting. 

EXCURSIONS. 

The forenoon Friday was devoted visiting various 
manufactories Providence. The Corliss engine works 
was the first the list. Asthe invitation this place 
had included those members who were engaged 
engine building, the cther members were on the lookout 
for things special interest here. any secrets” 
were found out, however, the writer did not hear it. 
The shops were well filled with work, and most of the en- 
gines turned out are large size. The shops and their 
fittings seem rather old-fashioned. All the work 
handled jib cranes, and the lighting some the 
shops rather poor. 

the Rhode Island Tool works the principal ar- 
ticle manufacture seemed nuts, kinds and 
sizes, The methods used were hardly the best mod 


sdvos Of an inch, or even ip some cases 
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ern practice, however, many machines being fed hand 
the operator placing the nuts in position, one at a time 
which, with a little ingenuily; might be made to feed au 
tomatically with a material reduction of the labor cost. 

teturning to the omnibuses the party wascarried tothe 
high service pumping station of the Providence Water 
Works. There are two pumping engines here which date 
back tothe days when novelties in steam pumping ma 
chinery were the rule. The oldest of these was built by 
Geo, H. CoRLiss in 1873, and consists of ten horizontal 
cylinders radiating from a common center and connected 
to a singie crank pin. The steam cylinders and water 
cylinders alternate with each other: 
ins. in diameter and the latter 12 ins. 
rather a failure in point of economy. The other envine is 
a compound vertical pump, built in 1876 by the VProvi 
dence Steam Engine Co., and described and illustrated in 
ENGINEERING NEWS October 7, 1876 

The omnibuses then went on down the hill through 
some of the finer residence portions of Providence to the 
works of the American Ship Windlass Co. This firm 
makes all sorts of capstans and windlasses for shi; and 
dock use, working by either steam or hand power. What 
interested the visitors more than the machinery or pro 
ducts of the firm, however, wasa luncheon which was 
spread in the pattern shop, and like most things turned 
out of a pattern shop, it was finished in excellent shape 

PAWTUCKET AND ITS PUMPING ENGINES. 

From the ship-windlass works the party was taken to 
the railway station. where a special train was in wailing 
to carry the members to Pawtucket. The chief thing ot 
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interest at this point, of course, was the water-works 
pumping plants. The very thorough tests made on the 
Corliss pumping engine at station No. 1, by Prof. J. . 


Denton, were described series his pen, 


ENGINEERING News December, 1889, and 
and 1890. 

On the grounds adjoining pumping station No. 1 a large 
tent had been set up; and after the visitors had looked at 
the pumping machinery as much as they desired, they 
assembled this discussed substantial meal 
which was there spread. superintendent Edwin Darlisg 
the Pawtucket water-works, acted Toast Master. 
and the guests were made welcome the Mayor Paw- 
tucket. rain prevented the visits the Pawtuck 
manufactories which had been planned, the luncheon 
was followed by speeches by Hon. John Wyman, and 
Messrs. Denton, Uberlin Smith, Daniel Ash 
worth and Secretary Hutton. 

Before returning the train the party assembled 
inthe pumping station, where the engine was entirety 
unloaded opening valve which permitted the water 
discharge into the supply well; the increase speed 
the engine under thisextreme test was hardly perceptible 

The return Providence was made quick time and 
the party then broke up, most the members from New 
York and points West leaving the evening boat. 

its social features seems the general feeling 
that the convention was the most successful one ever 
held. larger number ladies were present than 
any previous convention. A movement to hold the next 
summer meeting San Francisco making some prog 
ress but there are hardly score members west 
the hundredth meridian, would seem hardly 
hold meeting where few members could attend, and 
where the busiest and most able members could 
not present. The choice place for next con 
vention more likely between and Detroit. 
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our article Wooden Water Mains,” 
the issue June 13, inadvertently gave the 
full for the device there illustrated the 
author the paper. Mr. Hawks writes that 
this wrong; that the Mr. CHARLES 
Denver, Colo., and that that gen- 
tleman holds letters patent for the same under 
date Jan. 1891. justice both Mr. Hawks 
and the inventor make this correction con- 


THE late decision the Attorney-General that 
all bridges over navigable streams can only here- 
after built under the direct sanction the 
United States War Department, likely have 
important results, and will command widespread 
attention. The law old one and the Federal 
rights have always existed under the Constitution; 
but has never, until now, been strietly enforced. 
Especially within corporate limits bridges have 
been built with other authority than municipal 
sanction, and only upon such location and terms 
and under such supervisicn design and ma- 
terial the conditions made with the local au- 
thorities might limit. rule, bridges 
least late construction have answered well enough 
their purpose bridges; but whether not full 
justice has always been done those whose rights 
should have been considered, another question. 
has more than once happened that municipalities 
and railways and other interested corpcrations 
have combined bridge project that was 
directly opposed the general shipping interests, 
and inland waters and harbors have been abridged 
extent that seriously interfered with such in- 
terests. The Attorney-General now holds that 
the duty the War Department pass judg- 
ment upon all such questions, and grant with- 
hold the privilege that department may deem 
most just and equitable under all the existing con- 
ditions. The advantage such higher court is, 
that will removed from the charge being 
influenced local considerations, local deals 
between the contracting parties. There will doubt- 
less vigorous kick against the enforcement 
the late decision many places; but recognized 
abuse under the old system makes evident that 


this assertion authority the part the gov- 


only the line common justice 
all men and all interests. 


SOME very astonishing tigures for the 
car wheels street-railway service were given 
last week the paper Mr. HENRY HOWE 
Steel.” The average mileage 
wheels from three different makers one the 
most important street railways this country” 
was given follows: Wheels from 7,748 
miles; wheels from Y,” 16,373 miles; 
miles. Two these makers furnished 
wheels. Mr. explains the very small 
mileage saying that the brakes are often ap- 
plied and much sand and gritty matter lies 
the rails that the tread worn away. 
While this seems plausible, remembered, 
the other hand, that the loads carried each 
wheel and the wear rounding curves are much 
less than regular railway service. 

But one fact worth two explanations; and 
contrast with Mr. Howe’s figures for wheel-wear 
are able present statistics from two other 
street railways which are widely different from 
those above given possible. One shows that 
two motor cars were constant use for over 
three years, and made during that time 112,500 
miles without changing wheels. The other states 
that two open cars without motors have run three 
seasons, making about 81,000 miles each that 
time, and show signs wear whatever now.” 
The letters giving these reports were furnished 
Philadelphia, and came them unsolicited, the 
ordinary course business correspondence. 

The difference between these mileage records 
and those given Mr. very great; 
great that hope some our readers will favor 
with some further records wheel-mileage 
street-car service. cast-iron wheel worn 
out running only 4,000 8,000 miles under 
street car, Mr. indicate, there 

great need more durable wheel, If, the 
other hand, such wheel 100,000 


miles before wearing out, our figures seem 
show, then certainly wheel can compare with 
the cast-iron wheel, for the question safety does 
not come in, asin regular railway service. 


another column publish abstract the 
report the Testing-Laboratories 
the Master Association. The com- 
mittee make out very good case favor test- 
ing-laboratories from the strictly technical point 
view; but they might have said much more 
favor the testing laboratory bulwark 
against leaks the railway treasury and then not 
have done justice the case. the 
case, however, that railway men outside the me- 
chanical department, and railway stockholders 
generally, little knowledge respect for 
the test department. Its results are not apparent 
the ordinary and comes contact with 
the general public less, perhaps, than any other de- 
partment the service. give example—an 
extreme one, hope—of the low estimate placed 
some men the test department’s work, 
the following from recent issue the 
Omaha Bee: 


“The move abolish the test department the Union 
Pacific system the best one which the GOULD manage- 
ment has made,” remarked gentleman who keepsa close 
watch the affairs the Union Pacific road. The de- 
partment wasa pet scheme of ADAMS. . .. . . 
reasoned about this way ‘The Pennsylvania has 
test department and the Union Pacific must have one.’ 
The difference the wealth the two systems did not 
seein strike h'm The Pennsylvania line has 
an expensive affair, but a wealthy road can afford it. 

“Such a department is all well enough in its way, but it 
not necessary feature any means. other West 
ern road bas such accessory, and the Union Pacific will 
get along just well without it. any mechanic cannot 
tell, with reasonable accuracy, what wants, and don’t 
know when gets it, his services wight well dis- 
pensed with. venture say that any mechanic 
tell the difference betweeu siiver and lead.” 

Another gentleman, speaking this matter, ob- 
served, This analyzing supplies all fudge. con- 
tractor who has business going furnish in- 
ferior supplies, which his losing contract. 
the adulteration slight that cannot detected, 
don’t see what harm 


the readers NEWS the transparent 
sophistry and absurd misstatement facts the 
above quotation. But word twoas the 
office test department preventing one im- 
portant losses the railway company may 
not amiss. When there test department 
determine what qualities are necessary 
paints, oils, metals, fuels and other supplies, and 
see that the supplies furnished are the 
specifications, this work becomes too often every- 
body’s business, which means nobody’s business. 
Some system may specifying for 
and testing few things; but for many perhaps 
most supplies, entire reliance placed the man- 
ufacturer’s reputation. Now this gives direct 
incentive sort dishonesty which com- 
mon that not always recognized dishon- 
esty; refer the purchase goods for 
other reasons than their cheapness excel- 
lence. natural that the purchasing 
agent other officer who relies the manufac- 
reputation purchasing goods should con- 
sider the manufacturer with whom has 
sonal friendship, possibly family relationship, 
good price must paid for.goods bought firm 
high character! man have great 
strength character and very clear appreciation 
right and wrong resist this temptation its 
every form, especially feels, men 
the railway service have reason feel, that 
being underpaid for his services the railway 

not every man occupy- 
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will say nothing about other corporations) 
blessed with firm moral principles; and the 
whose conscience does not trouble him has fre- 
quent opportunities make money favoring this 
that dealer. this that patent 
device into the service. 

way treasury that the test department especially 
which all furnishiog supplies must conform. 
The chance longer exists for profitable jug- 
gling game between the phrase 
reputation for quality goods” and manufac- 
turer’s reputation for for the manu- 
facturer’s reputation longer the main re- 
liance. 

course there the possibility direct 
bribery the test department, pressure be- 
ing exerted high officials whose interests are 
more for their own pockets than for the 
stockholders; little more than possibility, 
for involves far greater breach trust the 
part men better able resist temptation than 
the cases described above. these facts were 
better appreciated railway stockholders, test 
some sort would the rule in- 
stead the all railways whose 
ness large enough warrant their establish- 
ment. 


Be,” our London The Engineer, 
very properly points out that pure animal courage, 
nerve, pluck, not moral courage, one the en- 
essential success this profession. 
This personal characteristic not usually rec- 
who has made his mark the but that 
our contemporay right every member the pro- 
fession will admit from the evidence his own 
profession, engineering, this respect, can best 
compared with the calling the soldier sailor, 
whose life events continually occur that demand 
the extreme personal pluck, readiness 
source and that determination and tact that make 
man leader among men, and compel obedience. 
engineer may theoretically know how meet 
emergency, and his office figure out all the 
details his plan and feel assured successful re- 
sults. But cannot meet this emergency the 
spot and necessary lead his men under conditions 
that may sometimes mean death all con- 
cerned, his theoretical knowledge and finished 
training are practically avail, and the man 
lacks that essential something that means the 
difference between failure and success. timid, 
hesitating man can ever great engineer. 

Another essential the personality engi- 
neer not commented upon our contemporary 
tact, the natural instinct for reading charac- 
adapting words and actions circum- 
stances, and thus knowing how deal with men. 
Many good man otherwise has failed attain 
success simply because was constantly, but 
unintentionally, odds with his masters his 
servants. While many another man with 
comparatively little other help than his own 
shrewdness reading men, and the faculty 
pleasing those above and below him, has 
accomplished honorable results. these com- 
course, that other things are fairly equal; but 
safe say that the quick, bright young man, who 
popular with his superiors, and obeyed his 
subordinates for his own sake, will outstrip the 
race for preferment the ploding student who holds 
himself aloof from his associates all sides and 
simply strives his duty and more. Asa 
very general rule, the successful engineer also 

treating the difficulty met with parents 


closes the editorial referred with the very level- 
headed take little thought for 
the youth, but put him 
into that branch the profession which you 
have the most interest.” This will hardly accord 
with the views some parents, who their pride 
feel assured that their boy smart” enough 
make his way anywhere; and assume that because 
the the house can make crude sketch 
locomotive, for example--usually with the smoke 
flying the wrong way—that destined na- 
ture improve upon all past practice this line 
and astonish the world mechanical engi- 
neer. Influence powerful the engi- 
neering politics; and the young 
man not wise who abandons field which 
can command the aid and backing older and 
influential men, for one which must till alone. 
may succeed the latter, and many do; but 
the average young man advances faster when 
has some one help him. 


The Minimum Width Ship Canals. 


Ship canals, rule, demand some place 
other their one more deep cuttings 
through dividing ridges mountains hills, and 
the volume xcavation represented these cut- 
tings usually forms very item the 
total cost construction; the Nicaragua Canal 
the Atlantic divide cut alone, for example, 
amounts the aggregate cost that whole 
Under these circumstances considerations 
economy require that the surface width the 
these points, and consequently the volume 
material removed, reduced the least 
dimensions consistent with due regard for the 
purposes such canal. 

this connection the proposed 80-ft. surface 
width adopted for certain sections the Nicara- 
gua Canal has been criticised being too narrow 
for the accommodation all traffic, and being 
likely very much reduce the speed, destroy 
steering power and endanger ships making the 
transit the canal. These criticisms are best met 
stating the actual conditions this canal, and 
then comparing the dimensions used there with 
the dimensions other ship canals and the 
perience working these other canals. 

elsewhere show this issue the dimensions 
proposed for the various sections the Nicaragua 
Canal. The minimum sections ft. width 
with vertical sides occur the 2.9 miles the 
Atlantic divide cut, and extend over length 
4.9 miles through the Pacific divide. other 
top surface width ft., and ft. the 
depth water proposed for all these compara- 
tively sections. Taking the lengths 
these sections alone, find that they are 2.9, 1.2, 
1.6 miles long respectively, and that 
they are widely separated, and each case 
contiguous stretches wide canals basins 
very ample for all passing purposes. The 
total length this minimum width therefore 
13.1 miles out 169 miles canal,” counting 
from ocean ocean. 

also said that the plans for the 
Nicaragua Canal call for berm ft. each 
side the sections, with vertical sides, 
that case any future demand 
pated volume traflic the ft. can increased 

the Suez was originally 
built with bottom width ft., surface 
width 325 ft. and depth The 
very flat slopes which this section gave the 
canal were made necessary the mud and sand 
through which was excavated. This width 
ft. met all the requirements traffic from 1869, 
the date completion, 1882; but the latter 
year was determined make the canal 
deeper wider meet the de- 


mands traftic, and this work yet progress. 
The improvement was demanded 
passing points for-large vessels were located 
considerable intervals apart, and made simply 
widening the canal for certain length one 
side. Nothing but small vessels could pass the 
canal proper; the sides slipped out and shoaled the 
channel, and the sudden expansion the water- 
way the passing points, gares, injuriously 
affected the steering vessels encering these sta- 
tions, will later referred to. 

The Corinth Canal, now construction 
Greece, and intended connect the Gulf Co- 
rinth with the Gulf Egina, has surface width 
ft. the bottom cut 259 ft. deep. The 
proposed depth water 26.2 ft. The Panama 
Canal, the level” project originally 
commenced, had width 784 ft. the bottom 
the Culebra cut. And the typical sec- 
proposed the later changes toa lock 
canal” has bottom width m., 72.16 ft. 
large lock the Sault Ste. Marie Canal 515 
ft. long and ft. wide, with ft. draft water. 
comparison ship canals; but within the last 
month tons have safely 
through this lock from minutes, count- 
ing from the time entering the time leav- 
ing the dock. 

The canals quoted include about all the channels 
with the Nicaragua Canal, and from 
the data given will seen that MEN- 
OCAL has adopted the maximum section under the 
conditions described, and has made provisions for 
greater section still. 

designing ship canal, some standard must 
first adopted for the maximum dimensions 
the ships pass through it, beam, length and 
dratt water. once evident that this 
standard will very materially affect the volume 
work performed, and therefore the ultimate 
cost. fixing upon the dimensions the im- 
proved Suez Canal, the engineers took vessel 
ft. beam and 456 ft. length their standard 
and planned the new work enlargement accord- 
true that ships greater beam and 
length exist, but they are comparatively few 
number that would worse than absurd ex- 
pend additional millions the larger standard 
would have demanded. would about wise 
have taken the Great few years 
model for the capacity dock, harbors, 
canals and other marine engineering works. Ship 
canals are supposed commercially valuable 
well useful, and their true purpose ac- 
commodate the greatest volume traffic the 
lowest rate toll consistent with fixed charges 
and the cost operation. The heavier the orig- 
inal outlay and daily maintenance account the 
greater must the toll paid users the canal, 
and these tolls can made excessive 
blunder the kind above indicated drive 
some other way. 

The behavior steam vessels narrow and 
means matter guesswork; though Suez and 
the Sault Ste. Marie canals the most in- 
structive this particular. should 
said, however, the start, that the straight-away 
transit single vessel large size through 
rock thing; and the passing 
two large vessels even much wider channel 
problem entirely different nature. Con- 
sequently, the narrow sections the Nicaragua 
Canal, referred to, are planned for the passage 
one time about the same standard 
size used for this purpose the Suez Canal. 
The speed assumed for ship this type 
miles per and from the experience the 
other canals this not deemed excessive. With 
this speed, the 4.9 miles, would 
equivalent aboutone hour the transit 
large ship, aad snip equal 
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nage had wait before passing through this sec- 
tion the other direction the time thus lost would 
not serious item the total time transit. 

steering Jarge ship through one these 
ft. channels, should remembered that tidal 
currents not enter into the problem, they 
would have ina very marked 
degree the original plans for the Panama canal. 
Nicaragua the tides are shut off both ends 
the and the Pacific end, where they are 
the highest, ft. range, they only reach about 
one-half mile the canal. The only currents 
practically affecting the transit ships would 
those due excessive flood the San Juan 
River; but with ample waste weirs and the large 
basins acting equalizers, these would give very 
little Suez the tidal influence ex- 
tends about miles from the Red Sea entrance, 
and amounts about knots per hour atits maxi- 
mum. Naval officers advise that badly-steering 
vessels should never attempt run with this 
rent, for they they will surely run aground. 

From the logbooks number United States 
war passing through the Suez Canal, and 
published the Navy Department, can learn 
something the behavior ships channels 
this description. The first one noted the 
Tennessee, 4,840 tons, 365 ft. long and ft. 
beam, which passed through the canal aver- 
age speed 5.3 knots per the maximum 
speed The depth water the canal 
was and the draft the ship was ft. 
forward and 22} ft. aft. only precaution 
taken with the steering apparatus was see that 
the wheelropes were very taut, that the ship 
might answer her helm immediately, The ship 
stopped three times gares, allow other vessels 
pass, spent one night Lake Timsah, and was 
164 hours actual motion. The floor this canal 
ft. wide, and the outer edge this floor, 
the foot the long, flat slopes, marked 
buoys. between which the vessel must steer. The 
superficial breadth the canal from Port Said 
the anchorage Suez varied from 200 ft., 
dependent the character the cross-section 
controlled the height the banks. 
points the 99.9 miles the length this 
canal there are gares, passing points, aggregat- 
ing length miles, and with floor three times 
the ordinary canal width and excavated out one 
side the canal only. 

then commanding the Tennessee, reports that the 
steered admirably,” and never once touched 
the ground while under way. Just long the 
channel was uniform width the vessel steered 
steadily and without the use 
other words. sought and stuck the mid-chan- 
nel. This readily understood, because, the 
course straight, the reflex pressure from the 
banks equal both sides. But when the canal 
was suddenly enlarged three times its normal 
width, wholly one side, these gares 
the Suez Canal, the pressure varied, being greater 
the side least extent deep 
other words, the resistance less the side 
greatest water surface, and the case mentioned 
was found that the Tennessee would slip out into 
the gare bodily and head directly for the trans- 
verse bank which made the end the passing 
station. 

The log-books the Alert show ex- 
actly the same conditions, excepting that Com- 
mander MARVIN said that the stations” the 
stern had tendency swing out into the 
wider water and sheer her bows into the bank, 
and that when another vessel passed her suck” 
put undue strain the lines vessel 
which tied up. Commander the 
Swatara, makes note special interest 
connection with the steaming through narrow 
channels. was surprised find that 


knots through the Suez Canal would have been 
open sea. found that the surplus energy was 
expended piling the water advance his 
vessel, and that the difference water level be- 
tween bow andstern was sometimes several inches. 
This was course, the ship occupying 
considerable portion the cross-section the 
canal interfere with the free passage aft 
the water displaced her advance. Com- 
mander SAMPSON says, the speed developed will 
depend upon the relation between the size the 
ship passing and the cross-section the 
and for this reason that Chief Enginecr MEN- 
has used knots per hour through these 
narrow sections canal figuring out the time 
transit. 

the erlargement the Suez Canal and the 
practical removal the separate passing 
the board engineers decided that the floor the 
canal should 230 ft. wide permit ships 
feet beam pass each other speed 
knots instead knots, and there should 
clear space two ships’ beams between the ves- 
sels and least feet between the outer sides 
each vessel and the lines buoys marking the 
limits the deep channel. They are also 
deepening the channel ft. and contem- 
plate increase finally ft. depth. 

This new section for the Suez Canal very 
great compared with channel, but 
must remembered that the conditions Suez 
and Nicaragua are very unlike. first case 
canal 100 miles long was excavated almost 
throughout the narrow width, with pasting 
points intervals that, shown, materially in- 
terfered with the use the canal their evil 
effects upon the steering qualities ships and 


the frequent delays under heavy the 


The long, almost continuous, length 
narrow channel practically reduced the maxi- 
mum speed less than average knots per 
hour, when the delay stations was taken into 
account. The depth water this channel was 
originally ft. instead the ft. proposed 
the 80-ft. channel under discussion, thus still fur- 
ther reducing the section. 

The proposed Nicaragua Canal, the other 
hand, has its total leagth 169.5 miles 121 
miles natural water way, 21.6 
miles artificial basins very ample width. 
The narrow sections, before stated, are short 
and occur considerable intervals apart and 
points deep rock cutting that would call for 
unwise expenditure capital attempting 
widen them, expenditure uncalled for the 
very conditions the case. estimating the to- 
tal time transit through the canal, the engi- 
neers adopt the following reasonable rates 


speed: 

per hour through miles canal. 


the above estimate canal length there are 
only about miles the ft. width; the other 
miles have width 120 ft. the bottom and 
210 288 ft. the surface, which large enough 
for average vessels readily pass each ‘other. 
With these rates speed, the total time transit 


across Nicaragua, allowing minutes’ 


each lock, hours. This gives average 
speed 6.5 miles per hour from ocean ocean, 
the maximum speed adopted for the new Suez 
Canal. 

summing this evidence, connection with 
the proposed narrow sections 
the Nicaragua Canal, would seem, then, that 
Engineer MENOCAL exceeded the maxi- 
mum width deep rock cuttings other ship 
canals, and has provided for still greater width. 
also shown that while large ships cannot pass 
each Other ‘these sections, they are short and 
arranged that there need no, practical delay 


operating the The experience Suez dem- 
onstrates that ships steer themselves 
straight, narrow channels, and though fenders 
are provided for the there little 
danger the ship touching the sides all. And 
the average rate speed the Nicaragua 
Canal, from ocean ocean, would the same 
now being provided for the latest improve- 
ment the Suez Canal expenditure many 
millions and after the experience years’ ac- 
tive service. 

Some Methods Meeting the Ordinary 

Requirements Railway Maintenance. 


(Concluded from page 561.) 

the matter already given reference has been made 
to the necessity for “carrying” spans during repairs 
and rebuilding masonry, and few the commoner 
plans for doing this with different forms of truss are given 
herewith. The plan Fig. for pin-connected 
spans applicable any form truss; but the supvort 
each. every other, every third floor beam 
bent under its connection with stringers is often prefer- 
able the floor beams have riveted connection ends. 
Fig. shows good method carry pin span, but 
not applicable lattice span. Fig. shows about the 
only desirable way carry triple-system lattice span. 
advisable have the best foundation the bent 
nearest the end of the span, where more than one is used, 
since settlement the other bents would distort the span 
less than settlement this one. pin-trusses are 
carried one end only, attention called the neces- 
sity for looking into the question strains resulting 
from this support, and possibly introducing symmetrical 
supports at or near the other end of the span, to provide 
for the shifting of the center of the span. The same 
statement may course made lattice trusses; 
but the forms iron used being such carry certain 
amount of compressive strain safely, the necessity for 
making this support symmetrical with such spans less 
common than with pin spans. Plate girders may of 
course carried under any stiffener near enough its 
ends keep the strains the part 
cantilever from exceeding that allowable over the 
point of temporary support. 

The platform ties loaded with rails obtain bear- 
ing for bent soft shown Fig. 23, often 
value. 

Attention may called this connection the prefer- 
ence which should always given square over skewed 
all kinds spans, the the long truss 
of the skew at a point opposite to the support of the short 
truss often being perceptible ina train, and resulting 
aspecies blow and recoil which not allowed for 
and which certainly detrimental the 
trusses, while adding the possibility derailment. 
difficult also maintain ties good surface with one 
end skewed back wall and the other end iron and 
for these reasons square end toa floor ofa through 
girder deck span, some the modifications design 
iron and masonry needed secure this being shown 
Fig. 26. least one serious accident within the past 
few years was due neglect this precaution. 

The use rails for short openings recommended in- 
stead timber stringers, because large amount 
labor bridge repairers saved thereby, and danger 
fire also avoided. This generally originates such 
and all trestles, from cinders dropped from 
locomotives the air space necessarily left 
between stringers timber. These girders are also 
very stable ani are obtainable short notice. 

Your attention called Fig. 27, showing forms 
which old rails can used advantage short open. 
ings, and Fig. 28, showing common and effective form 
floors the ends bridges prevent derailment, 
and, case derailment, prevent ties from bunch- 
ing” and causing wreck, this being the most common 
that with this provision and with ties spaced 
ins. less the clear, there little danger derail- 
ment. also thought that the constant change the 
height rails, and the danger suddenly replacing 
trains rerailers, stopping them bumpers, ren- 
ders other provision doubtful value. 

{We entirely dissent from these remarks rerailing 
guards, and the opinions expressed are not, far 
know, supported particle experimental evidence. 
Dozens instances are record where these rerailing 
guards have saved trains and placed them safely the 
rails. not one which has yet been revealed the 
public where the “sudden replacing” the 
change the height made any trouble. 
The human mind fertile devising reasons for not hav- 
ing “done those things that ought have but 
before putting them cold print, and especially before 
laying them down before the young for their instruction, 
not unreasonable ask that something the nature 
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experimental evidence support thereof should 
advanced establish them, nct say evidence greater 
weight than the great mass which already exists in favor 
those devices. Similarly the bridge floor shown, while 
better than a good many which exist, no doubt, is by no 
means up even to the general average of the most careful 
recent practice. Ties spaced 6ins. apart in the clear are 
litUe better than a deathtrap if a derailed train strikes 
that there seems to be little excuse for the wider spacing. 
not generally realized, but the fact, that the shock 
ties very nearly the cube the clear 
space between them, and this shock large extent 
cumulative, so that a spacing which might do very well 
on a short structure becomes extremely dangerous on a 
long one. The guard-railing and the end plan of Fig. 28 
seem also 

Fig. indicates method which has been used with 
success to prevent a sliding or quicksand slope ina cut 
from overwhelming or moving a track out of line. The 
slant of the ties spiked together gives them a strong hold 
upon triangle earth beneath the track; and the upper 
surface of these ties furnishes a convenient shelf from 
which shovel the sliding clay into cars until its angle 
repose isreached. This has been known succeed 
when piling and walls of masonry have failed. 


It has been observed that the “sloughing” Of the slopes 
of such cuts can often be prevented by excavating them 
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line almost half way out, and leaving vertical face. 
Then when the overlying earth covers the 
clay, shown Fig. 30, and protects it. 

These few remarks are submitted only indicating 
few points engineering work which occur the course 
urdinary track mainvenance, and are, course, outside 
the field long spans and deep foundations, which seem 
best covered monographs and reports made from 
time time the Societies Engineers published 
engineering periodicals. 

SPECIFICATIONS FOR MASONRY. 


First Class.— Piers shall sound stone froma layer 
and quarry approved the Engineer the 
shall inspected the cutting yard and the work and 
may rejected either these points, injured 
handling, after has been laid, unless accepted the En- 
gineer in charge. It shall be free from vertical seams ard 
shall have rock face with not more than ins. 
res beyond planes of faces of masonry,and al! 

surfaces copirgs shali axed bushed. 
Surfaces ice breakers shall pointed smooth and all 
arris lines chisel draft one inch wide 
All corner stones and all those ice breakers shall 
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clamped with iron clamps, %4in. diameter by 18ins. long, 
with 4-in. spurs to those next to them. 

Copings shall not less than thick and shall 
clamped throughout. No stone below the coping shall be 
less than 1Zins. thick and no course shall be thicker than 
any course below it. All stone shall be laid in courses 
and shall be cut with half-inch joints or less. No vertical 


joint shall break less than Sins. At least one-third of the 


face of each course shall be of headers, properly placed to 
bond with stretchers in the courses above and below it. No 
header in any course less than 18 ins. high shall be less 
than 18 ins. wide, and in courses more than 18 ins. bigh no 
header shall be less in width than in height. No header 
shall be less than 3ft. or less than twice its height in 
length. 

No stretcher in a course less than 18ins in height shall be 
less than 2 ft. in length, and in courses more than 18 ins. 
high, no stretch+r shall be less in length than 14 times 
its height. No stretcher shall be less than 2 ft. or 
than its height indepth. All jointsand top and bottom 
beds shall be dressed square with each other, the vertical 
joints for at least 6 ins. and the beds at least 12 ins. from 
the face. 

All quantities shall be estimated between face lines 
with allowance for face. 

All backing shall be of the same quality of stone. or as 
good. as the face stones, and shall be laid in courses with 
the latter, and either bedded thoroughly in mortar, or 
thorouebly grouted, as the engineer may direct The 
stone used in backing shall be large, well proportioned 
stone, 

All stone, both face and backing, shall be laid on its 
natural bed. All stone must be cleaned and wet before 
laying. All mortar used shail one part fresh 
Rosendale cement to two parts of clean, sharp, screened 
sand, mixed dry; and no mortar which has been mixed 
more than one hour shall be used. All grout shall be 
thoroughly mixed with the same quality ef cement and 
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sand those for mortar, and with equal parts 
of each. 

All stone must be carefully bedded and then settled to 
the proper height and leveled by driving with a wooden 
pounder. 

No drilling or cutting on stone in place will be allowed, 
except trimming clamp seats, 

The work intended to come under this head is that in 
isolated piers only. No extra allowance for clamps used 

All joints in face of masonry shall be thoroughly raced 
outand hollow pointed, with mortar consisting of one 
part of cement to one part of sharp screened sand. 

Second Class.—Abutments and Arches.—This class of 
work shall be the same in all particulars as that falling 
under the head of first-class masonry, except that where 
it rests upon the natural ground or is surrounded upon 
all sides by the latter, the foundation or footing courses 
of thickness shown in drawing furnished bys the Ry. Co. 
may be built of large undressed stone with joints not 
more than thick faces and ends abutments, 
well bonded and carefully laid in mortar as specified. 
The stone such foundation must laid 
quarry beds, and allirregularities bed hammered 
good general surface. spalis will accepted the 
face such foundations outside the lines the 
neat work. The specifications for first-class masonry, in 
respect mortar and quality stone, shall apply all 
such foundation masonry, well all other masonry 
falling under the head of second-class masonry. 

In arched bridges, all wing walls and parapets will be 
built under the above specificstions for abutments: and 
all sheeting shall consist bonded stone the qual- 
ity above specified and of a depth not less in any case 
than that shown the drawings furnished the Ry. 
Co.’s engineer No stune shall be used in sheeting less than 
and 24ins long line axis arch All 
joints sheeting shall break least ins., and 
shall axed bushed. 

Proper centering shall be furnished by the contractor 
without extra charge. soffit joint exceed in. 
in thickness. All joints shall be filled with mortar com- 

osed of one part Mellen’s, or Saylor’s American, or Eng- 

ish Portland cement, and two parts clean, sharp, 
screened sand, with suitable shape and size im- 
bedded therein and driven firmly place. 

After completion the arch shall 
backed and covered with not less than one inch 


thick of Rosendale cement mortar, mixed as specified. 
All joints shall be thorough!y cleaned and pointed. and 
the embankment made in equal horizontal layers for at 
least 25 ft. on each side of abutments. All sheeting shall 
be dressed for at lea&t 6 ins. back from the soffit. 

Third Class.— Box Culverts.—This must be built of large 
stones, not less than 6 ins. thick, fat, and well bedded and 
laid dry. The curbs at ends and parapets shall be of good 
hammer-dressed rubble, laid in mortar, coped with stones 
of uniform thickness on each wall, each stone extending 
the entire width of wall. This coving to be hammer 
dressed on top and bottom beds. and square on faces and 
joints. The covering shall be not less than 12 ins. thick 
for 2-ft. clear openings, and shall rest on the walls for at 
least 12ins. For 3-ft. and 4 ft. openings it must be at least 
18 ins. thick, and in openings of all widths shall rest at 
least 12 ins. on walls. All dry masonry shall be included 
in this class. During work on ali masonry free passage 
must be maintained for water. traffic, or cattle, as the 
nature of its location may require. 


Testing-Laboratories for Railways 


The committee states some length the reasons 
establishment testing-laboratories. Heads 
railway departments are too much engaged with 
routine business have time keep with cur- 
rent advances engineering and chemistry. The 
chief test department must somewhat versed 
both physical and chemical science. 

He should have had broad experience, and be able to 
generaiize from the reports of his subordinates in such a 
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shape that his statements will relieve his superior officers 
from the necessity of going into details. He must be able 
to plan methods of testing and experimenting, and see 
that they are properly carried out. He should not be 
looked upon as an adjunct of any one department in the 
road, but ail should draw upon him alike in problems 
falling ‘n his province. 

A list of the subjects which can. in our opinion, be 
protitably undertaken embraces: First, routine work, 
physical and chemical, testing shipments of material 
keptin stock regularly and brought under definite 
quirements: second, special work, such as tests of the 
efficiency of machines, fuels, improvements in mechani- 
cal construction and patented devices (whether conducted 
on the road in actual trial or in laboratory), trials of 
water purification, tie-preservation methods and otbers. 

the field “special are embraced those sub- 
jects which admit of professional opinion without actual 
experiment, and for such the experts connected with the 
department draw upon their knowledge of the engineer- 
ing practice of the day. In order to be in a position to 
supply such advice, the bead the department must 
a hard student of engineering literature, have a library, 
and, possible, some regular hours leisure consult 
it. This seems to be a theoretical condition which, it is 
hardly necessary to say, does not generally obtain in the 
profession of railroading to-day. 

The first aim in framing specifications should be to ob- 
tain completely the requisite standard for quality, neither 
more nor less, and doing encroach little pos- 
sible upon the freedom the purchasing department 
obtaining as wide a market as practicable to buy in. 


Abstracted from the report the Committee the 
Afnerican Railway Master Mechanics’ Association, pre- 
sented the annual meeting Cape May, 
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Having found the qualities importance from service 
tests of sucha nature that they can be duplicated under 
exact conditions each time, and be quick, handy and 
cheap. 

A standard specitication should in no sense be consid- 
ered final, but must subject alteration from time 
time market varies and service reveals 
weak points. 

In receiving materials bought under specification, 
samples must be taken representing a certain definite 
perccntage of shipment, and acceptance made subject to 
behavior of sample under test. 

The relations between the purchasing and testing de- 
partments should be close and cordial, each recognizing 
the other the labor-saving their work 
and pulling rogether for the benefit of the road. 

Oar inquiries among a considerable num ber of the Jarger 
and better class of manufacture:s, many of whom them- 
selves pursue systematic methods of testing, lead us to 
believe that they are very much in favor of railway test 
departments conducted; one reason being the 
protection given them against unprincipled dealers 
putting all upon the same level. 

Your committee believes, after careful inquiry and con- 
siderable experience, that the cos: of supplies may be very 
slightly increased thruugh the work of the department; 
but not to an appreciable extent, nor to that which at first 
might 

Among the tendencies toward lowering the cost are: 

i. Manufacturers have, wheu selling to meet specifica 
tions, definite knowledge of huw the quality of their mate 
rial will be ascertained by the purchaser, and they do not 
therefore have to make allowances for uncertainties in 
this 

The cost material not proportionately increased 
with bettering the quality. account the constant 
effort manufacturers meet for improved 
qualities introducing cheaper processes. 

many instances much less costly material 
uader specifications than under the old practice, 
where fancy prices have been paid for material which 
was above the necessary requiremen®s in quality and yet 
was formerly justified because uncertainty was not per- 
missible. 

The only well-detined tendency toward increasing cost 
isin establishing a perfectly reliable standard of quality . 
The magnitude of this tendency will of course vary with 

different roads, and can only be considered for each case 
separately. It will be conceded that a certain standard 
quality necessary for sifety; and 
department establishes only this necessary ,xrade. On 
the score of safety to life and property, therefore, the re- 
sults to be obtained in this wiy from a_ testing-depart- 
ment would seem constitute one its most valid 
claims our consideration. Another the benefits— 
and not the least—conferred upon the railway world 
the establishment of testing laboratorie. is that through 
them manufacturers have become better acquainted 
with the requirements railway practice and have heen 
brought to modify their methods to meet our require- 
me its, and that with the least incre»se of cost consistent 
with the requisite close watch from yearto 
year upon the variations the character material re- 
ceived through a testing-laboratory gives convincing 
FORCE 

The physical and chemical work should charge, 
resrectively, of a specialist who may be called the “ en- 
gineer and the these men should 
report toa general head of the department, the super- 
intendent, who may be related to the other officers in the 
all departments to whom his work is of use. 

The numerical force of a fully eqaipped department on 
one the stems the country may comprise: 

One superintendent, one chemist and one assistant, 
one foreman of test room and two assistants, two gen- 
eral assistants the superintendent for special experi- 
portion the each branch may usually young 
men who have had good technical educations, and who 
are willing to spend some tims in the laboratory for the 
practical training they will get, and ata nominal salary. 
fact, the testing-laboratory provides very valuable 
School for young men for usefulness other de- 
partments, 

EQUIPMENT AND COST TESTING 

The requisites for a testing laboratory are sufficient 
and light, water and gasfor the chemical and power 
for the physical laboratory. designing the chemical 
the best, though not absolutely essential, ar- 
rangement should provide separate for 
ous classes manipulations. derately costly plan 
embody general main laboratory about 500 
sq. ft. area, containing noods for fume work, evaporating 
baths, sinks and work-benches, the whole piped coaven- 
for water, gas and oil testing room 


darkroom 150 sq. ft., and storeroom 100 sq. 
a floor space in all of 1,100 sq. ft—say 22 « 50 ft 

The cost the equipment for such laboratory 
about $1,150. 

The physical laboratory may comprise a general] test- 
room sq. ft. area and office 180 sq. ft. area. 
‘The testroom mausc con’ain power shafting, «ither from 
main engine shops from special motor, for running 
machines, and 4 vise and work bench. The least amount 
of equipment considered by your committee satisiac.ory 
is as follows: 

A 200,000-lb. screw-power vertical tensile testing ma- 
chine, arranged take tensile specimens upto 4ft 
jength and transverse and compression tests of any de- 
tired length; a serew power machine of same type as the 
above, 5),000 capaci used light work 
where the heavy parts the larger machine impair 
curacy and consume time in bandling; a hydraulic 
spring-testing machine 60.0 cap city, with 
tering apparatus, scale-beam for weighing stress, and 
weighted arm test quality motion, when desired; 
axle drop-testing machine arranged for testing and 
springs; a car-wheel drop-testing machine. A friciion 
could bad which would give results under conditions 
comparable with those of practice, or even results under 
certain ideai conditions, these results could always 
duplicated observers different times; your 
committee know machine the market which prop- 
erly fuifill; these conditio 1s. 

For the miscellaneous outfit needed set 
Standard male and female gages, both screw and b ank, 
nier micrometer gage for taking sections, and a st of 
and machinists’ tools. For special work ex- 
perimental character, varied equipment would 
needed, suited to the circumstances; this equipment 
would embody steam-engine and ap- 
paratus for boiler tests, car, etc. The cost 
physical laboratory would be, accord- 
ing to the above list. about $4,650. 

addition the equipment and above provided 
for, the superintendent the department should haye 
office, which, besides the usual fittings, should contain a 
cabinet for storing specimens of various materials and 
parts machines which nave shown abnormal results 
practice defects structure; also good working li- 
brary scientific and technical books and periodicals. 


Contrivance for Removing Anchor Ice 
Chicago, 


are indebted Mr. BERNHARD First 
Assistant City Engineer Chicago, for the follow- 
ing description the contrivance for removing 
anchor use the Lake View Water-Works 
the foot Sulzer St., Coicago. 

The pumps four wrought-iron intake 
pipes different lengths and diameters, along 
the bottom the lake and provided the lake end 
with intakes different constructions. The largest 


Fig. 


pipe, ins. diameter and 900 ft. long, with riveted 
seams and flange and bolt joints, and and 
socket joint every has three intakes consisting 
pipe set vertically and joined the main pipe 
across and elbows. the three apertures 
flanged and carriesa strong arched held 
bolts with hooked ends. The general arrange- 
ment these intake ends shown Fig. the 
brass screen and the blow pipe, mentioned below. 
Fig. 

in. wrought-iron blow pipe strung along 
the 30-ft. intake pipe means double eyes, one 
eye being slipped over flange bolt between the 
flange and nut, and the carrying the blow 
pipe. This blow pipe carried around the circum- 
ferences the eastern and the northern intakes. 
The shore the pipe connected with 
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the receiver Rand compressed-air 
plant empioyed the construction, through rock, 
the 6-ft. circular brick water-tunnel two miles 
long, which take the place the wrought-iron 
intake pipes. 

The terminal circle-bends the blow pipe, Fig. 
are perforatea sucha way let the compressed 
under and across the screens, lifting any 


calm water the mechanical effect the escaping 
and expanding air seenina “spout” over the in- 
take 12to ins. high, and even when the lake very 
rough the action the blow pipe can plainly 
seen from shore. 

The contrivance has been used with success dur- 
ing the latter part the cold season. Onceona 
very cold morning anchor ice 
had attached itself the intakes that com- 
pressed air was first unable tear off and 
found vent leak the blow pipe about 
half way out, but when part the heavy mass had 
been dislodged means hooks handled men 
boat, the compressed air did the rest well 
ever before. The leaks have since been repaired. 
very cold weather the blow pipe might have 


Blow Hole~ 


kept action continually. The contrivance must 
pronounced success, provided the blow pipe 
kept free from leaks. 

The mechanical effect the compressed air es- 
with such velocity seems neutralize and 
entirely the injurious effect pro- 
duced the great fall temperature exhaust- 
ing the air. The pressure commonly 
used operating the pneumatic rock drill 
Ibs, the receiver. 


Car 


the press John Wiley Sons. The Mr. 
HALL, Asst. Master Mechanic, 
Society Mechanical Engineers. His paper the 
electric motor competitor the locomotive. 
read that meeting, will remembered every 
one present that meeting for the warm discus- 
sion 

Through the courtesy the publishers are 
enabled present the following extracts from ad- 
vance proofs the opening chapters: 

The subject car lubrication wholly dependent upon 
the which influence friction. Thereis hardly 
any other one branch railroad engineering where the 


heretofore accepted laws friction are such variance 
with practice. 
The widely taught law that friction independent 
the extent surface contact, but varies only with the 
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ancient scientists. The extent surface contact 
was supposed have effect upon the force work 
friction move one body upon. noth 

Recent investigations upen the friction of lubricated 
surface:, made wi h the object of determining the laws 
governing the coefficient of friction with various grades 
lubricants, have shown the more like 
the true conditions than those previously stated. the 
the area surfaces contact, but dependent upon the 
pressure.” were true, the would reduce 
the work friction and the abrasion the materials 
an increase of the lenath and diameter of the journal, 

Practical demonstration, has proved the ne- 
cessity journals while, with the friction 
of rotation, an increase in the diameter of the journal 
means increase the work friction. 
These investigations indicate, and quite conclusively, that 
friction is, when the rubbing surfaces are kept well 
separated by the lubricani, more dependent upon the 
nature and fluidity the lubricant than upon the nature 
the solids carrying the load, 

the resistance the particles the lubricant, evi- 
dent that any influence that will change its fluidity will 
also affect che frictional resistance. Increase tempera- 
ture, increasing (he fluidity, causes a decrease in the co- 
friction; while increase unit pressure 
causes increase the density the fluid, and, neces- 
sarily, increase the friction motion pro- 
duced. 

The condition attained that where the 
the such the working temperature that will 
be sufficient to keep the solids from contact under the 
pressure which must sustained. 

The convincing point which should be kept in mind is 
the that fric and the abrasion the 
and greater than generally supposed. 
The object of the following chapters will be, pure and 
simple, reduce the conditions toa the na- 
tu e of which will assist toward reducing this expendi- 
ture, eith 1 directly or indirectly, to the lowest attainable 
figure. 

W hen the bearing is first placed upon the journal the 
are contact small. will found that the 
amount of the pressure is taken atthe top uf the journal, 
and decreases determinable ratio from that the 
horizontal axis through the centre the journal. The 
work friction then but questioa the space which 
passed over against the fiictional resistance which 
offered the rutation. The space this case func- 
tion of the circumference, and varies as the diameter of 
the 

The law the distribution the pressure follows: 

Let (see Fig. 

unit vertical pressure; 

P,= unit pressure radial direction; 

made the radius from point witha 

vertical line through the centre the journal. 

total load cariied. 

For any point, 


The pressure upon surface 
The the pressure should for equal 
arc each side the vertical, 


From this, the load carried various arcs subtended 
can readily The accom panying table will 
indicate the values for several values will also 
allow comparison the value the pressure upon 


ins. sur- Percentage 

@ © 86, in radius «equals it° of the 
0.34729 0.1745 100.00 
0.65404 | 0. 490 
1.00000 0.5285 34.73 
1.285358 0.698) 27.01 
1.58209 0.8725 22.67 


then evident that mest the pressure taken 
are the journal, ard that the lower surface 
the are contact figures much less important pait 
the distributing surface for the load. would 
appear that the bearing had surface contact 3.5 ins. 
when the journal ins diameter, there would 
very little cause trouble arising from too bigh unit 
pressure would also follow that the practice boring 
out the bearing greater radius than the 
open serious objection, providing the difference 


the not made too great. When this done 


condition similar that shown Fig results. The 
sharp corners at A bave a tendency to scrape the oil from 
the and that way give trouble. This effect will 
be more apparent farther on. The condition shown in Fig. 
duce a heated journal. In practice itis found that good 
results are obtained when the bearing radius is about 4 
more than the radius the journal. This gives safe 
working margin for a new bearing and journal. The dif- 
ference in the radii becomes greater when a new bearing 
placed upon worn journal. The detrimental 
which arises with too large a difference bet ween the arcs of 
the two parts is overcome by lining the bearing with a 
metal about in. thickness. 
COEFFICIENT FRICTION. 

We will assume. first, that the lubricant in all cases 
prevents any contact the metal surfaces. The condi- 
tion then stands between the laws of solid friction on the 
one hand—friction independent of the surfaces in contact, 
but dependent upon the to al pressure—and the laws of 
friction of liquids on the other—that friction is independent 
the pre-sure per unit but directly depend- 


Fig. 


ent upon the extent surface and increases the square 
of the velocity. From most recent investigation this in er- 
mediate condition has been found to be, when stated ina 
general way, that the coefficient of fric ion decreases with 
an increase of the pressure, although the total resistance 
rises directly but not proportionately with the higner 
unit pressures,and increases with the velocily, although not 
as rapidly as itssquire. Itis also found to be dependent 
upon the ext=nt of surface in contact. An exact relation 
bet ween these varying conditions has not yet been ob- 
tained, evidently because they vary materially with 
auy slight variation in the method used of lubricating the 
surfaces. As, for instance, when the oil bath is usec, the 
laws lubricated surfaces, especially regards surface 
and pressure, follow those liquid friction very closely; 
while, with less efficient means of lubrication, the results 
give a more intermediate result between solid and liquid 
friction. matter will brought out more prominently 
in the chapter on the methods of lubrication. 

With the surfaces in good condition and the oil-bath 
method of supplying the ol, which may be considered as 
practically perfect lubrication, was found that the 
mean resistance per square inch of surface with pres- 
sures varying from 100 to 310 lbs. per sq. in. was as fol- 
luws: 


Mean 
resis.ance 


Mineral grease 


obtained Tower.—See Engineering for Nov. 
16, 1883, and Feb. 1885.] 

The speed was 300 revolutions per minute, and journal 
tins. diameter and 6 ins. long, while the tem verature was 
Fahr. 

A constant temperature is essential for a proper com- 
parison, asin one case with lard the coefficient fric- 
crease to 120° Fahr. in the temperature of the Inbricaat. 


Cairo Street World’s Fair. 


What promisés one the most interesting 
and novel features the coming Fair will 
Cairo street, with reproductions some 
the most famed buildings that city and peo- 
pled Egyptians engaged various industries. 
This exhibit, said. will far exceed extent and 
variety, the “Cairo Quarter” that was popu- 
lar the Parts Exposition 1889. The architect 
Mr. Max who official the Egyptian 
Government, the architect-in-chief Arab art, 
and widely known for his intimate knowledge 
pertains Moorish and Arabic architec- 
ture. 

His plans are models artistic beauty, and show 
the 15th century, dwellings for rich 
citizens the 16th century, minaret and other 
buildings similar character modeled after 
ancfent existing structures. The 50,000 sq. ft: 
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will include Arab coffee shops, restaur- 
ants, schools, and manufactories Arab 
products. thestreets will about 100 donkeys 
and their drivers, Bedouins with their caniels, 
Egyptian street venders, etc. proposed bring 
over Egyptian policemen, with the permission 
the and all done that con- 
vey correct idea Arab life the Cairo to-day. 
regret chat, for obvious reasons, cannot re- 
the plansof some the structures proposed 
Mr. 

Mr. himself holds official position 
under the Egyptain could not per- 
sonally see the carrying out his plans, though 
this work. But understand that his place 
Chicago will well filled Mr. Ives 
well-known architect wide experience 
and now one the architects the Fair, 
and the designer the Fisheries Building for the 


Mr. has designed number fine build- 
ings, including the Union Club, Opera House, 
Orwig’s Building, Chicago House, 


Chicago University, and many other structures 
that city. The Egyptian plans would lose 
ncthing his interpretation them. 

Mr. GEORGE whois energetically 
work promoting this enterprise, and who first intro 
duced the attention the Fair 
tory early Jan. this year, isan 
man, Greek and English parentage. grand. 
father was the English Consul Smyrna. 
and himself was formerly the General Manager 
the Cairo branch the Anglo Egyptian Bank. 
personally known the editors this jour- 
nal, one whom met Mr. PANGALO 
Constantinople, was position know 
something both his business and social relations. 
very active, thoroughly versed the eustoms 
the country which here proposes represent, 
speaks and writes seven languages, and seems gen- 


Cairo and 
and 


erally have the qualifications necessary for carry 
ing this novel exhibit issue. bas 
had one more audiences with the Khedive this 
subject, who generally approves his project; and 
further has. understand, all the needed, 
mainly subscribed Chicago and New York capi- 


Government Irrigation Experiments. 


has been-already noted these columns that 
the government Dakotas this year. The 
last Congress appropriated money expended 
irrigation works connection with some the 
Indian reservations the so-called arid region. 
formation regarding these appropriations and the 
proposed works has been given Mr. 
Am. Soc. E., who connected 
with the Geological Survey. and bas charge 
some the irrigation work mentioned above. 

$200,000 has been appropriated ex- 
pended inthe construction irrigation works the 
Crow Indian Reservation Montana. This money 
immediately available. Mr. WALTER 
E., Denver, Col., has been appointed chief en- 
these works, and now engaged the 
surveys and plans for irrigating the lands adjacent 
tbe Big Horn and the Little Big There has 
also been appropriated $30,000 for the purchase 
pumping wachinery and appliances, and for the con 
struction the necessary ditches and reservoirs for 
irrigating certain Montana, Nevada and 
California. Recommendations have been made 
various Indian agents these states, requesting the 
expenditure portion this money their re- 
servations. The Secretary the Interior has decided 
not these expenditures without preper 
engineering advice, and has detailed Mr. 
make examinations, and report these 
recommending the adoption these plans 
gesting changes. This work progress. 

Irrigation pumping machinery costing about 
$3,500 purchased the Government for use 
the Mojave reservation. Water will taken 
from the Colorado River. Recommendations for 
similar operation have been made the agent 
the Colorado River reservation, and extensive pro- 
jects have been suggested for parts the Navajo 
reservation Arizona and certain reservations 
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Botsford Surface Cattle Guard. 


This cattle guard made longitudinal and 
transverse strips bar iron, ins., bent into 
the shape shown the cut and riveted the in- 
tersections. The longitudinal strips are 
high, and the transverse strips ins. high, the 
ference making uneven footing for cattle. 
The guard ft. long, and three sections, one 


Botsford Surface Cattle Guard. 


het ween the rails and one, ins. wide, the outer 
side each rail. pit required, the sections 
being fastened the ties framed timbers. 
This guard the invention Mr. 
Superintendent the Botsford Co., 
Cleveland, 


The Boynton Bicyc’e Railway. 


The bicycle one-rail railway between Gravesend 
and Coney Island, now operation and 
well repays visit. The line part the old 
Sea Beach Brighton Ry., and extends from point 
near the Gravesend station the New York Sea 
Beach Ry. the back the beach Coney Island, 
distance about miles. The track single 
line rails the old roadbed, and the over- 
head wooden guide rail supported timber gal- 
lows frames, with posts one side the track. 
For new lines with heavier iron frames 
used. The locomotive witha single driv- 
ing wheel ft. diameter, cylinders and 
weighing tons, has been found too heavy for this 
The engine now used type No. 
vertical boiler having 102 tubes, cylinders 
single driving wheel ft. diameter under the 
tank and bunker, and two wheels leading 
truck front the boiler. working pressure 
130 The engine weighs about 
tons empty, about tons being the driving 
wheel, but the weight this wheel increased 
the load water. The wheeis have grooved 
The tires the truck wheels are ins. 
wide, with grooves ins, deep. steam brake 
fitted the engine, applying brake shoe 
each side tke wheel. Above 
frame carrying the guide 
wheels, one either side the overhead guide 
rail, which keeps the engine upright. Engine 
has deflectors above the smokestack 
steam and smoke away trom the guide rail, but en- 
gine No. high that the deflectors are inside the 
top the smokestack. Both these engines were 
built the Portland Portland, Me. The 
later type locomotive, now considered the 
company its standard, and known type No. 
carried two coupled driving wheels placed 
under the boiler. engine this type with 
cylinders and driving wheels ft. 
diameter, will weigh about tons. The cars use 
the Coney Island line are double deck, divided 
into compartments, each deck. The com- 
partments have two the car, and are wide 
carrying capacity 108 passengers. The cars weigh 
about tons empty, and trucks 
similar the engine truck, with wheels. 
brakeman rides the rear platform, where are the 
brake and four levers which 
man can close simultanequsly the doors 
each side each deck, The cars were built 
the Amesbury Car Co., Amesbury, Mass. The 
horizontal overhead guide wheels are faced with 
rubber, the iron wheel. Both engines 
and cars are very evenly and man stand- 
ing level with the upper deck the cars can 


easily tilt the engine from side side. When run- 
ning, the engine slightly from side 
side, bringing one other the guide 
wheels bear upon the guide rail, according 
the effect the curves any irregularities in, 
the track. The motion not sudden 
and does not therefore throw severe strains the 
guide rail, while intervals the engine will run for 
some distance without either its guide wheels bear- 
ing the overhead rail. The character this mo- 
tion was observed from the top the tank. 

noted last week company has been organized 
line across Long Island between Patchogue 
the side and Rocky Point Long Island 
Sound, distance about miles. Other 
projected, The Boynton bicycle railway system 
has been described and illustrated ENGINEERING 
March 1889 (pp. 185 and 193), and Jan. 10, 
Any our readers who are interested the 
question economical railways will well take 
the opportunity seeing this interesting specimen 
one-rail railway operation. 


Reinforced Concrete Platform. 


ENGINEERING May was given de- 
the Monier arch concrete stiffened 
with wire netting. somewhat similar idea was 
1834 Mr. PHINEHAS BALL, President 
the Union Water Meter Co., Worcester, Mass. 
constructed Portland cement concrete floor be- 
tween the front his residence and the sidewalk, 
the dimensions shown the accompanying cut. 
Next the street rests retaining wall forming 
the street wall the basement, which extends out 
under the floor and there used for storage room. 

The floor rests 2end partition 
shown the cuts, where the clear space between 
the walls each room indicated.,The clear width 
from the retaining street wall the house ft. 
4ins., making the slab concrete ft. 
ins. long ft. ins. wide, clear all supports. 

The manner building was follows: The space 
roofed this floor was covered planks held 


Patton 


u 
PLAN OF PLATFORM BET HOUSE & SIDE WALK 


firmly proper supports. these planks the 
concrete slab was constructed one piece and 
place. The material used was Portland cement, 
sand and rubble slate stone. The cement and sand 
cement to2 sand, the same manner 
for laying ordinary stone work. 

The laying the stone and cement was done en- 
tirely hand. The stones are flat and thin, and 
usually area, resting the beds, not over 
ins. square, and running down from that size 
pieces not over ins. square. They are not over 
ins. thick. The floor ins. thick; ins. made 
slate stone and mortar above, and the 
upper surface made clear cement and sand 
floated and troweled down making 
The laying was done fill all voids between 
the stones used and make solid piece concrete. 

The work was also strengthened iron 
rods, running lengthwise and over the walls about 
from the under side, and about ins. apart. 
These rods were thus entirely buried the con- 
crete. 

After the slabs had been allowed harden for 
some time the supports were removed. The plat- 
form has stood remarkably well, and Mr. 
writes follows regarding its present appearance: 


The floor has stood the storms some winters, and 
to-day perfect first. There has never crack 
appeared any portion except one the 
surface, and it is perfectly water-tight. As viewed from 
the outside appears like marble slab, ins. long 
and ft. wide. 


AUTOMATIC ELECTRIC BLOCK SIGNAL for 
railways was recently successfully tested Dun- 
Conly, and consists brief track instrument, 
signal instrument, and the necessary wires, batter- 
ies, relays, them. The track instru- 
ment inclosed iron case about ins. long, and 
consists insulated toothed wheel connected 
the electric circuit through two spring pawls, one 
which connected with lever. This lever 
operated ashorter lever bearing upon bracket 
fitted closely underneath the head the rail. The 
passing train deflects the rail and operates the 
levers, causing the pawl tolet notch the 
wheel, thus momentarily breaking the electric cir- 
cuit, and producing induced current through the 
line wire and polarized relays which control the 
electro-magnet operating the signal disks the 
towers. The signal towers contain the necessary 
batteries for supplying the electric current and 
the mechanism which the disks are operated. 
two sheets mica. The line wire con- 
necting the towers inclosed insulated 
iron pipe one foot underneath the surface the 
Anti-Fire Car Heating Co., Dunkirk. 


THE FILTRATION THE WATER SUPPLY 
PHILADELPHIA under consideration the Coun- 
cil’s Committee Water. June representa- 
tives different filtering systems appeared 
before sub-committee filtration and submitted 
data. Inareport upon the subject the committee 
describes briefly five systems the following order, 
recommending the last: The Anderson, Morrison- 
Allen, Hyatt, National and the Municipal Water 
Improvement systems. The last-named sys- 
tem seems have been improvised for the occa- 
sion. vaguely described the report 
“purely gravity system,” and combining 
best and generally recognized features which 
have been applied purification 
water for years, namely, subsidence, coagulation, 
_precipitation and scheme provides 
for the filtration the water supply one plant, 
after which would distributed tothe various 
pumping stations the Schuylkill gravity. Sub- 
siding basins and filtering cylinders are both spoken 
this connection. The cost maintaining the 
various per million gallons given the 
committee follows, all the figures being fora 
plant, and the Hyatt representatives 
capacity more than 15,000,000 Anderson, 
$1.50; $2.50; National, $2.80; 
Municipal, cts. The latter system, estimated. 
would cost $2,500,000 plant. should 
borne mind that all these figures are deduced 
the committee from the informal, understood 
it, hearing the subject. 


NOVEL TYPE OBSERVATORY CAR has been de- 
Three four sections the car roof are raised 
height ins. above the ordinary level, form- 
tower,” the sides which 
are glazed. Second story seats are provided these 
sections, where the passengers can sit and view the 
scenery inany direction. The ordinary use the 
lower seats not interfered with, and the 
upper seats can made berths, leaving more 
space the lower berth occupants than the 
ordinary car. The at- 
tractive features, but question whether the 
added weight the upper part the car would 
affect its safety, and whether the considerable 
tion swinging around curves running over 
rough track would not make many travelers sea- 
sick. car buiit this plan, too, would require 
very perfect system and ventilation, 
the passengers the upper seats would find very 
hot and stuffy. There little doubt, however, that 
system which travelers get better 
chance watch the passing scenery than the ordi- 
nary car even the parlor car affords would 
quite popular, especially roads which pass through 
attractive country. 
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ELEMENTS OF W EATHER IN THE UNITED STATES, OF Most INTEREST TO ENGINEERS, FOR THE MONTH OF MAY, I&yl. 


Temperature. Wind. 
(Deg. Fah.) 


STATION. 

rp, | 50.7 
59.9 
53.4 
NORTHERN Omaha, 59.4 
48.6 

( Washington City........ 


Louisville, Ky 
Savannah, Ga | 

J Leavenworth, Kan....... ..... 
SOUTHERN CITIES.< Jacksonville, Fla 


Chattanooga, Tenn 
New Orleans, 


\ Average 


(Helena, Mont........ 

Port Angeles, Wash..... 

San Francisco, 

Salt Lake City, Utah 
WESTERN CITIES. .<~ Denver, Col 


THE MULTIPLE SPEED TRACTION Co. 
authorized construct once ashort experi- 
mental line this system Jackson Park, Chi- 
cago, with view testing its merits for the rapid 
transportation large crowds. device 
News Dec. 13, 1890, and has already been indorsed 
some the leading engineers this country. 
The officers the company are: GILMORE, 
President CHANUTE and SILSBEE, Vice- 
Manager, and Treasurer. 


THE AMERICAN STEEL BARGE about tosend 
three its 3,200-ton freight car- 
riers around Cape Horn Port Townsend, the 
Pacific Coast. These boats are built West Supe- 
rior, Wis., and the first one has already been sent 
down the lakes and the River St. Lawrence Mon- 
This barge first totake general cargo 
load New York and bring assorted cargo 
San Francisco. that they can steam 
average rate knots per hour, and they 


completed and tested. Work 
two years ago and been allotted for its 
completion the Fortifications Board. sum has 
also been appropriated survey sites for mortar 
batteries for the defense San Francisco, and the 
Chief Ordnance has been authorized construct 
some the new 12-in. rifles with length 
calibres. 


ACCORDING THE ENGLISH CENSUS Lon- 
don has population 4,221,452, compared with 
3,816,483 1881. Liverpoo! comes population, 
with 517,116, and has 35,392 fewer inhabitants thanin 
1881. Manchester third, with 506,409, increase 
over the previous census. partly due 
cluding larger area the later census. Birming- 
has 429,906; Leeds, 369,099; Sheffield, 
and Bristol, 222,049. The remainder, the list 
large towns,” fall below these figures, and Wolver- 
hampton, the list, has population 
82,600. The population the towns 9,398,000, 
increase about 1,000,000 over the census 1881. 
The rate increase thus about 12%, compared 
with 1871-81. Glasgow, Scotland, has 

population 532,282, and not included the list 


English towns given above. 
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RAILWAYS. 


EAST Roads. 

Pennsyleania,—I\t is stated that work will commence 
at once upon the extension of the Cambria & Clearfield 
Rk. R., from Carson, Pa., to Cheat Creek.—The branch now 
being built from Kuylor’s Station coal fields Cambria 
Co. will, it is stated, be extended to the Blacklick coal 
region in Indiana & Cambria counties. It is also stated 
that the line recently built along the Conemaugh River 
will be extended to connect with this line, and also to 
Johnstown, Pa. 

Delaware, Lackawanna & Western.—The surveys 
have been completed for the proposed branch to Irving- 
ton, and probable that steps will soon taken 
to build the line. 

Boston & Albany.—This company has commenced 
work on its double tricking at Westfield and Pittsfield, 
Mass. About 66 miles of double track will be laid this 
year. 

Maine will issue $900,000 
capital stock for the purpose providing funds for double 
tracking a portion of its line, and for equipping new road 
acquired last year and making other improvements. 

Philadelphia Reading.—The Chesinut Hill Jen 
kintown Co., has chartered build the 4-mile 
line from Glenside to Chestnut Hill, near Philadelphia, 
noted in our issue of June 13. 

Waynesboro & Washington.—It is stated that sur- 
veys will soon begin for the extension of this road to 
Mannington, W. Va. 

Dutchess ties are being shipped for this 
New York railway, and it is stated that tracklaying will 
begin soon. 

Surveys. 

Maine Shore the annual meeting the 
stockholders of this company, recently held, the follow- 
ing directors were elected: A. MeNicol, 8S. D. Leavitt, J. 
Campbell, Wm. Nash, Downs, John Ames, 
Austin Harris, Clark and Kinsley. 

Hunters’ Run Slate Belt.—Chactered 
vania build railway from Pine Grove furnace Old 
Slate Quarry, miles, all Cumberland and Adams 
counties. President, Jackson Fuller, Philadelphia, 

Long Istand Boynton Bicycle.—This company has 
been chartered in New York to build a railway to be 
operated the Boynton bicycle plan from Rocky Point 
to Great South Beach, Long Island. The length of the 
road will be about 20 miles and it is stated that work will 
vegin once. 

Toledo charter and franchises this 
Ohio railway company have, stated, been sold toa 
syndicate of Canadian and New York capitalists The 
road was projected run from Toledo, O., Chicago, 
and rumored that the syndicate purchasing 
the road the interest the Canadian Pacific Ry. Co. 

company has com- 
pleted its organization electing the following officers 
President, John Hill, Augusta, Me.; Treasurer, 
Spear, Gardiner, 


South Chester.—Chartered in Peunsylvania to build a 
railway from Lumpkin Station to the Delaware State 
line near Marcus Hook, John Green, Phila 
delphia, Pa., President. 

Delaware Terminal,.—This company has organized 
Secretary. It proposes to build a railway from Lewes to 
Clayton, Del. 

Westerly & Jewett City.—The surveys for this road, 
from Westerly, R. L, to Jewett City, Conn., have been 
completed. The road will de 25 miles long, and will run 
through Ashaway, North Stoningteun, Valunton, Glasgo, 
Petrel, Pachange and Hopeville. 

Lewiston, Augusta & Camden,—This company has 
been organized in Maine with the following ofticers: 
President, Milliken; Directors, Elias Milliken, John 
W. Chase, George E. Macomber, John F. Hill, James W- 
North, P.O, Vickery, W. H. Williams; Treasurer, M. V 
B. Chase; clerk, F. E, Southard. 

SOU THERN.—Existing Roads 

Danville & Bast Tennessee.—The contract for build- 
ing the section from Bristol, Tenn..to Damascus, Va. 
25 miles, has been awarced to J. B. Sullivan and C. R. 
Moorman, of Lynchburg, Va 

Kentucky Union, —Work onthe three-mile extension 
necessary to complete this road to Jackson, Ky., is mak 
ing good progress and the line will probably be completed 
July 15. 

Morristown & Cumberland Gap.—Tracklaying has 
been commenced on this road which is projected to run 
from Morristown to Carryton, Tenn.. 44 miles, It is ex 

peeted to have the road in operation by Sept. 1. 

Norjolk & Western.—Track has been laid upon ex 
tensions of this road as follows since Jan. 1, 1891 
Cold Grove, O., toward the Obio River, 5.6 miles; Kenova, 
W. Va., toward Elkhorn, W. Va., 20.45 miles; Elkhorn 
toward Kenova, 11.4 miles, and 87 miles on the extension 
to Norton, Va. 

Lynchburg & Durham,—At a recent meeting of the 
stockholders it was voted to issue bonds to provide for an 
extension from Durham, N. C., tothe Raleigh & Gaston 

Fincastle & Troutcille.- About 244 miles of the grad- 
ing have been finished on this line from Fincastle to 
Troutville, Va., 634 miles. It is stated that surveys will 
soon begin for an extension from Fincastle to some point 
on the Chesapeake & Ohio R. R. 

Projects and Surveys. 

North Georgia.—This company has completed its or- 
ganization by the election of EK. B. Murray, of Anderson, 
Secretary. The road is projected to run from Anderson, 

Areadia, Gulf Coast & Lakeland, Anthony 
Peters, of 88 Lincoln St., Boston Mass., is President of 
tnis recently incorporated company which proposes to 
build about 200 miles of standard gage railway in South- 
ern Florida. 

Archer & Dunnellon,—This road will be 34 miles 
long, running from Archer to Dunnellon, Fla. The gage 
will be 5 ft. 8% in., and 56-lb. rails will be used, D. G. 
Ambler, Jacksonville, Fla, 

Interstate Land & Construction Co,—Chartered in 
Florida by J. C. Davis, W. P. Dunham and others to 
build railways in Georgia and Florida. 

Lynchburg, Keysville & Atlantic.—The Virginia 
Land & Improvement Co., of Kevsvillg, Va., is interested 
in this project to build a railway from Lynchburg, Va., to 
Weldon, N. C., 115 miles. 

Latta Tramway & Mill Co.—This company has com 
menced surveys for its proposed railway from Latta to 
Bennettsville, 8. C. 

Cincinnati & Kentucky Southern.—Chartered in 
Kentucky to build a railway from Yosemite to King’s Mt. 
Among the incorporators are: H. D, Emerson, W. J. Per- 
kins and Edward Ritchie. 

Tavares company asks $10,000 from 
the citizens along the route to aid in the construction of 
the proposed railway. Alex. St. Clair Abrams is Presi 
dent. 

Charleston, Glendennin & Sutton.—This company 
has completed its organization by the election of F. W. 
Abney, President; J. B Floyd, Secretary: J. D. Barnes, 
Treasurer, and M. Jackson, J. B. Floyd and C. C. Lewis, 
Kxecutive Committee. It proposes to build a railway 
from Charleston to Sutton, W. Va. About $50,000 has 
been aid the road. 

Queen City Belt Line.—A railway company by this 
name will probably be chartered in Georgia. K. C. John- 
son, W. A. Clark and others, of Gainesville, Ga., are in- 
terested. 

Tredegar Mineral,—Chartered in Alabama to build an 
8-mile belt railway at Tredyan, Ala. W. H. Forney, Jas. 
Crook and others, of Tredegar, Ala., are among the incor- 
porators. 

Statesville Air Line.—C., A. Carlton, of Statesville, N. 
C., writes that thie road projected run Spar- 
is President and W. A. Eleasen is Chief Engineer, both 

Graham, Blacksburg, Va., 
writes that nothing definite hus been done this com- 
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pany toward building its line, but that trying 
make arrangements for with other projected 
roads Va. The right way will 
granted the people along the route. and other local aid 
can probably obtained. Christian, Roanoke, 
Va., President. 

Arbuckle Creek New River.—Chartered West 
Virginia to build a railway from Rush Run to the Fork 
of Arbuckle, Fayette Co, J, W. St. Clair and J. H. Gaines, 
Fayetteville, Va., are among the incoporators. 

Staunton correspondent writes 
us as follows: 


Vineent Staunton, Va., Chief mak- 
ing a prelimioary survey for a railway from Staunton, 
Va., via Jennings Gap, Dor Hilland Osceola 
Elkins, Va. The route surveyed very favora- 
bie and passes through a rich timber and mineral section 
of the country. 


Existing Roads. 

Winona official this road 
quoted saying that the company had decided 
south to Omaha, Neb., instead of to Sioux ity, Ia,, as was 
first intended. 

Canadian reported com- 
menced on the extension to the Sourts coal flelds. 

Great Northern.—It 1s stated that the contract for 
building cut-off from Hendrum, Minn., Hillsboro, 
Dak has been let Oliver Dalrymple, Grand Forks, 
Dak. 

Dakota, Wyoming & Missouri River.—The contract 
for building 12 miles of this road west from Rapid City, 
8S. Dak., has been let to Woods, Bancroft & Co., of Omaha, 
Neb The road is projected further west to the Wyoming 
coal flelds and east the Missouri River. Coad, 
of Rapid City, 8. Dak., is President. 

Projects and Surveys. 

Sioug City & Northwestern.—A correspondent writes 
us that this road is projected to run from Sionx City, Ia., 
via Hartington and Niobrara, Neb., Rapid City, 
450 miles. About 170 miles have been located and 
the preliminary surveys finished for 300 miles. The maxi- 
mum grade will and the maximum curve 3°. 
Gere, President; J. F. Duncombe, General Manager, and 
L. F. Wakefield, Chief Engineer, all of S'oux City, la. 

Purblo stated that surveys will soon 
begin for this railway under the direction Wake 
field, of Sioux City, la. 

Madison Northern.—Itis stated that 
the surveys have been completed from Madison Garret 
son, Dak. 

SOUTHWEST.--Existing Roads. 

Texas Central,—A press dispatch states thata recon- 
noisance will be made soon for the following extensions 
this road: Waco Garrett, Tex.; Paris, 
Tex.; Waco Ross, Tex.; Albany Vernon 
Washburn, Tex. 

St. Louis Hannibal,—The citizens along the route 
are endeavoring secure the extension this railway 
from Hannibal Centre and Perry, Mo. They have 
promised donate roadbed ready for the track from 
New London to Perry, and are enleavoring to secure the 
right way into the City case the latter 
the railway company promises have the 
extension completed before winter. 

Missouri stated that the 
Atchisun Nebraska let the contract for build- 
ing the 40 mile cut-off fr»m Troy Junction to Preston, Neb. 

Houston Magnolia probable 
that construction will soon the 2-mile gap neces- 
sary complete this road. There also talk extend- 
ing the Harrisburg. 

ing wooden bridges along its lines with iron structures, 
Work is now in progress upon the Choctaw Division. 

San Antonio Aransas contract has 
been let to Mr. Flynn Kennedy for building the extension 
from Lexington Lott, Tex. Work begin once. 

Fort Worth & Rio Grande.—About 10 miles of track 
have been laid from Comanche toward Brownwood, Tex. 
expected have the road completed Brownwood. 
July 16. 

Projects and Surveys. 

company has been organized build 
railway from Kan., the mouth the St. Fran- 
cis, miles, 

project foot build railway from 
Bryan, Tex., Lewis’ Switch, the International 
Great Northern Henderson, Bryan, Tex., 
Bridges, Bonham, Tex., con- 
templates building dummy railway.——There talk 
Tex., miles. 

Suunyside Co,—This company is building a railway 
from Linding,on the Mississippi River,west 
connection wich the Loui-iana, Kansas Missouri 

ROCKY MT. AND Roads. 

Port Townsend Southern.—This road has now deen 
completed from Fort Townsend to Quilicene, Wash., 27 
miies, 

Rio Grande Western.—lt stated here that this 
npany has two surveying parties the field, one the 
Joaquin Valley, Cal., and the other starting from 


Marysville, the purpose surveying route 
for line San Francisco. 

Northern Pacific.—Tracklaying has been completed 
from Olympia Junction, Wash., and the bal- 
lasting nearly completed. 500 men are work 
the line from Chehalis South Bend, miles. 
Six miles track have been laid and miles are 

Vancouver, Klickitat railway, 
running from Vancouver, Wash., the Lewis River 
about miles, has been sold New York capitalists 
who will extend miles. The contract for miles 
will let once. 

California grading the two-mile 
extension from Wagoner’s Station Orinda Park mak- 
ing good progress, and tracklaying will begin soon. 


Projects and 

Pasadena Mt, Wilson.—Chartered California 
build railway Los Angeles Co. incorpor- 
ators are: and Armstrong, Pasa- 
dena, Cal. 

Coos Bay, Roseburg & Eastern,—This company has 
made a proposition to build its proposed railway from 
Coos Bay Roseburg, condition that the citi- 
zens Roseburg grant the right way and subscribe 
$75,000 in its aid. 

from East Portland Pendleten, Ore. Power, 
Portland, Ore. 

gon build from The Dalles, Ore., via Dufur 
and Tygh Valley the Fossil coal fields. Among the in- 
corporators are: Norton, Hudson and 
Johnston. 

Denver Irondale,—M. Beal, Essex Building, 
Denver, Colo., Secretary, writes that this road pro- 
jected run frem Denver, Colo., the manufacturing 
suburb Irondale, miles northeast. The surveys will 
begin about month six weeks. The work will 
Wm. Porter President. 

Portland, Nehalem Astoria,—A railway company 
this name has been chartered Oregon build rail- 
miles. Among the incorpcrators are: Osborn, Cort- 
land and Merryman, Hillsboro. 


FOREIGN. 

Colombia.—The United States Colombia has 
granted concession syndicate New York and Bos- 
ton capitalists for the construction railway from 
Carthagena Calimar, distance miles. The 
concession includes grant 400,000 acres public 
lands. Amongthe persons interested are: Jas. Colgate 
and Edards, New York City, and Jefferson 
Coolidge and Murray Forbes, Roston. 

Northern upon this line 
from Denning, Mex., south, being delayed ac- 
count difficulty with the customs officers regard 
the transportation supplies across the international 
boundary. hoped have arrangements completed 
rtly whereby there will further delay this 
source. Division Engineer Mariineau soon begin re- 
locating the division from Chihuahua Gurrero, 
and work will begin soon after possible. 

Monterey & Mexican Gulf.—Yhnis company has 
secured the concession for railway across Mexico 
granted Gen. Geronimo Trevino the last Congress, 
will run from Trevino, formerly Venaditos, west via 
Sierra Mojada, Jiminez and Durango, Mazatlan, the 
Pacific coast. From Trevino Tampico, the Gulf 
already nearly completed this company. 
that arrangements are completed for begin- 
ning work. 

Tehuantepec Ry. Ship Canal stated that 
Simon Stevens New York City, the former president 
this company, will submit proposition tothe United 
States and Mexican governments, whereby the two gov. 
ernments will asked guarantee the interest $100,- 
bonds provide for the construction the 
proposed ship railway across the isthmus Tehuantepec. 
The surveys for this railway were made Capt. 
Eads many years ago. 

concession has been granted Juan Vio- 
lante build railway from the City Mexico Coyoa- 
can, asuburb. The road must completed two years. 


CITY TRANSIT. 


Electric Railways.—New lines extensions ex- 
isting systems are reported probable the following 
places: Atlanta, Ga., address the Consolidated Street Ry. 
Co.; Ky., address the Louisville Ry. Co.; Co- 
lumbia, Pa., address Given; Pa., address the 
Erie Electric Motor Co.; Tex., address the 
Lake Street Ry. Co.; Pasadena, address 
Lowe; Houston, Tex., address the Houston City Street 
Ry. Co.; Tenn., address Adams; 
Tex.; Warren, O.; Murphysboro Swansea, Col., ad- 
dress Wm. Williamstown, Pa.; West Somerville, 
Mass., address Sprague Hathaway. 

Boston, Railroad Commissioners have 
granted permission the West End Street Ry. Co. 


$4,509,000 additional capital stock for making im- 
provements. 

Asbury Park, J.—The power station the Sea 
Shore Electric Ry. was destroyed fire June 18; loss 
$50,000. 

Reuding, Pa.—The Reading City Passenger Ry. will, 
said, adopt electricity for power. 

Pittsburg, newspaper states that 
soon apply for incorporation. Among those interested 
Denniston and Eisley. The company will, said, 
act the Pittsburg Birmingham Traction 
Co. 

Baltimore, general meeting the stock- 
holders the North Ave.Electric Ry. Co., held June 23, 
was voted increase the stock from $50,000 
000. The following were elected: President, 
Whitridge; Vice-President, Hilles; Secretary and 
G. Hight. 

Anderson, Ind,—The Anderson Street has, 
said, been transferred local company which will 
tend and introduce electricity. 

Chicago, route for line the North Side has 
been surveyed Knudson. 

miles 

Waxahachie, Tex.—President Griffin, the 
Lake Park Street Ry. Co., wants prices gen 
erator and cars. 

Spokane, reported that power house 
will established Spring Lake for operating line 
tween Spokane, Cheney and Medical Lake. 

Toronto, recent meetirg the 
Council motion was passed consenting the granting 
charter tothe York County Street Ry. which pro 
poses build and operate electric steam line con 
necting with the present municipal railway. 

Elevated Railway commis- 
sioners appointed examine the application the Sea 
Side Brooklyn Bridge Elevated Ry. Co. for right 
build line New Utrecht has reported favor the 
company. 

Horse Railways.—Extensions are reported probable 
Brooklyn, the Brooklyn City Co., and 
Milwaukee, Wis., the Milwaukee City Ry. Co. 

Boulder, City Council has granted franchise 
begin within days, mile must operation within 
days, and the entire system must operation within 
year. 

Cable Railway.—Oakland, Cal.—It reported that 
the Consolidated Piedmont Cable Co. will change part 
its horse car lines cable roads. 


Dummy Railway.—salem, Ore.—A number resi- 
dents here have appointed committee confer with the 
railway companies relative building 16-mile motor 
line Silverton. 


New Companies,—Pana Modern Electric Light 
Power Street Co.; capital stock, incorpora- 
tors, Stokes, Corneau, Hirbin. Framing- 
ham Ashland Street Ry. Co., South Framingham, 
capital stock, $60,000; Ferguson, 
Fiamingham, and others. Grant Park Electric Ry. Co., 
Atlanta, Ga.; capital stock, incorporators, 
and Woodward, Mountain. North End 
Street Ry. Co., Worcester, Mass.; capital stock, 
Morgan Park Pullman Electric Street Ry. Co., Chicago, 
Street Ry. Co.; capital stock, $109,000; incorporators, 
Gegue, Houston, and others. Leavenworth 
Suburban Street Ry. Co., Leavenworth, Kan.; capital 
stock, $250,000; directors, Baker, Dill and others 


HIGHWAYS. 


Chestnut Summit Ave. Co. has been 
organized James Boyce, Benjamin Payne and 
Roberts build road from Lutherville. 

Tennessee.—A company been organized Knox 
ville build road miles long. 

Chamber Commerce Seattle 
has taken the road question, and the issue $500,000 
bonds has been proposed. 

for pike roads have been awarded 
Lima, Clark, Kenton, and Lewis, Kenton 
lump sums for labor and materials. 


TUNNELS AND CANALS. 


Bridges.— Lee, Mass.—A stone arch bridge will 
built replace the old structure Housatonic St. 

Oswego, iron bridge will built replace 
the wooden structure across the Owego River this 
place. will cost about $13,000. 
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bridge being built this p'ace cress the tracks the 

Mass.—A highway bridge built 
across the river, consisting truss spans 170 ft. each, 
masonry piers, and plate girder shore spans ft. 
neer. 

Pittsburg, Pa.—The Sixth Street Bridge Co. will 
replace its present bridge over the Allegheny River with 
new cost $500,000. Work begin about 
July 

Orange Grove, Md.—A bridge over the Patapsco 
River, cost about. talked of. 

Ind.—The County Commissioners have 
entered into agreement witn the property owners 
whereby bridge will built over Fall Creek the 

Bay City, are wanted for iron bridge 
across the Saginaw River Twenty-third St. 

Chicago, plans for the superstructure the 
Ogden Boulevard viaduct are nearly and bids 
will asked soon. will 450 ft. long 
and 120 ft. wide. There will two roadways ft. wide 
each, and one ft. wide, with 8-ft. sidewalks. 

iron bridge cost about $16,000 will 
built across the Fox River. 


WATER-WORKS. 
NEW ENGLAND. 

Bradley, Me.—There granting franchise 
tothe Penobscot Water Power Co., Brewer, for 
extension its mains connection with the same com- 
pany’s supply Milford. 

Laconia Lake Village, H.—The company has 
voted increase its capital stock $15,000 raise money 
for extensions. 

Penacook, H.—A meeting was held June 
discuss supply from Walker Pond, brought 
through Boscawen Plain and Penacook. Estimated cost, 
$50,900. 

Craftsburg, Vt.—A village raise money for 
works has been held. 

way, Village Clerk: 


meeting held June the Trustees were authorized 
expend not more $10,000 for new works. The estimates 
include 12,400 ft. 4-in. pipe and necessary hy- 
drants. Joel Foster, Montpelier. Engineer. 


Rutland, Sherrill, Sandy Hill, have 
been awarded the contract for building the new 
gall. reservoir, recently advertised columns, for 
$17.997. Chappell Burke, Vt., are Engineers. 

Braintree, are until July for 
laying about miles and 6-in. mains. Address Water 
Commissioners. Wheeler, State St., Boston, En- 
gineer. 

Lawrence, Mass.—The Water Board has recommended 
use the present Merr mack River 
supply and the adoption filtering plant esti- 
mated cost 

Lowell, Morrisson-Allen filter being tried 
the expense the company. 

$29,000 bonds pay for land about Spot 
Pond. Itis expected that Melrose and Medford will join 
with Malden and practically all the land about the pond 
protect the supply. 

Milford, 2,000,000 gall. pump and two boilers 
will added. Louis Hawes, State St., Boston, En- 
gineer for the improvements. 

Hartford, Conn.—The fire district has ap- 
pointed Water Committee, which Goodwin and 
Gleason are members, and has authorized the com- 
mittee contract with the East Hartford Water Co. for 
hydrants annual rental $3) each. Bryant, 
Hartford, interested the company. 

Huntington, bas been awarded the contiact for the new 
reservoir $16,500. The lowest available bid for the 
pumping engine the new reservoir was from the 
Lines $8,400. 

MIDOLE. 


Afton, Van Woert informs that the Vil- 
lage Trustees are talking works. Church 
Clerk. 

cost $50,000 are projected. The company’s works may 
bought. 

that the village expects let contract 
for works, including pump, stand-pipe and about six miles 
mains. 

Rutherford, J.—An ordinance granting franchise 
Hackensack Water Co. has been passed over the 
veto. 

Bradford, Council bas passed ordinance 
providing for new distributing reservoir. 

Hughesville, Albright, Engineer, Girard 
informs that construction was 
started May 23, with Charles Gorman, Philadelphia, 
contractor. Contracts for pumps and boilers have not 
been let. 

City, Water Commissioners have recom- 


mended the Council the construction reservoir 
estimated cost $38,600. The plan for two basins, 
each with a capacity of 3,700,000 galls. 

Rouseville, Pa.—The Rouseville Water Co. has been 
incorporated supply water for domestic purposes; 
capital, $2,500. 

Union City, McClean, Clerk. informs that 
$15,000 will issued for extending the works. 
Water will filtered. 

SOUTHERN. 

Greenville, S. C.—The new works were recently 
tested. 

Atlanta, for furnishing three large pumps 
are asked for in our advertising columns. 

Cedartown, Ga,.—Bonds for works have been voted. 

Evansville, Ind., has bought the private works here, and 
will add an engine. 

NORTH CENTRAL. 

Painesville, O.—It is reported that a new supply will 
obtained from Lake Erie, which three miles distant, 
the intake laid mile into the lake. 

Grand Mich.—The pumping station the 
Hydraulic Water Co. was burned June damage 
was done the pumps. 

Mason City, Mich —The people have voted, 481 83, 
favor $35,000 bonds for works. 

Port Huron, Mich.—It is stated that the plan for a 
tunnel beneath the Black River for water and gas mains 
has been given up, and that a new water main will prob- 
ably laid across the river Seventh St. 

Lincotn, Lincoln Light Power Co. 
has ben incorporated maintain electric 
street railway and lighting plants; capital, 

NORTHWESTERN. 

Paullina, are projected. 

Rockford, Bowles, tiecorder, informs 
that contract for building works has been let Fre 
mont Turner. 

Minneapolis, Minn.—Henry Phelps has applied 
for franchise lay mains certain streets for supply- 
ing water for domestic purposes with but one faucet 
house, the water to be taken from Glenwood, Englewood 
and Fountain Springs and distributed through 6in 
mains. 

Oakland, Neb.—J. W. Wolqiest, Clerk, informs us 
that works will built the town with Felton, 
Omaha, Engineer. 

Armour, reported that works will 
built. 

SOUTHWESTERN. 

reported that the company has 
its bonded debt from $25,000 $50,000. 

Louis, sum $87,000 has been asked for 
water service extensions. 

tensive improvements are about made. 

Mayor. 

Guthrie, vote will taken the 
bonds for works. 

Erie, for works are being made. Bonds 
were reported voted some weeks ago. 

Raton, M.—The Raton Water-Works Co. has been 
incorporated Pace. Russell Macy and others; 
capital, $75,000. Works were built here company 
1881. 


Address 


PACIFIC. 

South Bend, franchise was granted Seattle 
parties some weeks ago, but last accounts had not 
been accepted 

streets projected. 

CANADA. 

Ont.—A committee the Council examin- 
ing Simcoe source supply. 

that works are again under consideration. The Council 
are collecting information which will eventually sub- 
the tax payers. 


ARTESIAN WELLS. 

Pittsburg, Pa,—The contract for sinking five wells 
Schenley Park has been awarded Goehring 
$1.35 per ft. 

Beatrice, will received Phillips, 
City Clerk, until July for system wells, with 
without guarantee, furnish not less than 
galls. daily. 

Dak.—Bonds for five wells under the 
Melville township law are proposed. 

White Lake, are wanted until July 
Hall, Township for drilling and cas- 
ing, with pipe. four Gin. artesian wells 
about 1,000 ft. deep. Six other wells are drilled 
adjoining 

Tex.—A well the fair grounds projected. 

Tex.—A contract has been let the 
for well 2.000 ft. deep, less, may necessary. 


IRRIGATION. 


Fresno, Cal.—Press dispatches from this place state 
that the Sunset Irrigation District has voted issue 


2,000,000 for canals lead water lands the west 
side. 

Lassen Co., Cal.—Work has begun on the ontlet to 
Eagle Lake, which bas an area of 28 0 0 acres and an alti 
irrigated. 

Modesto, Turlock and Modesto 
Disiricts have let contracts for building a jointdam to 
Gorrell, President the Pacific Bridge San 
Francisco. The dam will built across the 
River, near La Grange. It will be of masonry, 105 ft. 
high, 320 ft. long atthe top and 60 at the base, 20 feet 
thick at the top and 90 at the base. It is re 
ported that will overflow dam. The price re- 
ported $15),000 cash and $1,000,000 bonds 
cents on the do lar, $409,000 of the bonds to be of the Mo- 
desto and $600,000 the Turlock District. 

Perris, Cal,—J. W. Nance has sold tothe Clear Val 
ley Irrigation Co. 9,6 0 acres of land. near here, including 
the San Jacinto Nuevo lake or basin, for $90,000. ‘It is re- 
ported that the company will build a dam 20 ft. high 
across the San Jacinto River and make other improve 
ment costing in the aggregate $150,000 

are wanted until July for $50,000 
Turlock District bonds, 

Voloand Solano Cos,, Cal,—The citizens of these coun- 
ties talk of building a canal from Gray's Bend. on the 
Sacramento River, through the Montezuma Hills to Sui 
sin Bay. The canal would carry off flood water and ser\« 
as an irrigating ditch 

Calabasas, Ariz.—The Santa Cruz Water Storage Co., 
it is reported, will soon bezin construction. The first 
work projected is a reservoir south of this place. 

provement Co,, Phillipsburg Co., Ph llipsburg, Mont.: 
$100.00; trustees, Janes K. Pardee, Herman and John 
Kaiser. Tijeras Water Co., Albuquerque, N. M ; $100,000; 
Warren, Simpson and others. Albuquerque. 
Indian Creek Water Supply Co., Hood River, Ore.; 
$10,000. Weiser Artesian Water Co., Weiser. Ida ; $50,000; 
to deal in real estate, sink wells and construct ditches. 


AND 


Brick Paving.— Dunkirk, city has elected 
to pave the streets with brick, and the City Engineer, 
Mr. F. A. Dunham. well krown as the engineer of the 
excellent highways of Union (o., N J, has been visiting 
those places the West most noted for their use 
brick for paving, with a view to obtaining the best possi 
ble results for Dunkirk. Proposals for this work will be 
advertised next week, and contractors should be on the 
lookout, as a large sum of money isto be expended. The 
work will be done under Mr. Dunhaw’s specifications and 

New Cumbertand, W. Va.—The town has voted $250,- 
00 for brick paving. Surveys are being made, and as 
soon as they are completed adve-tisements will be pub+ 
lished for proposals and sale of lands. For particulars 
addre-e the City Clerk 

been making a survey for -ewers for the village. 

Massachusetts —Westboio. The sewers are to cost 
not more than $30,000.—Marlboro. Work progressing 
on the filter beds for the sewage «isposal works.— 
Holyoke. The City Engineer, Mr. Walther. has prepared 
plans tor 815 ft. sewer Canal and Mosher 
will brick, ft. and diameter, iron pipe. 

Rhode Istand —Pawtucket. Plans for sewage dis. 
posal are being prepared Sweet, Engineer the 
Sewer Commissioners. Allen, City Engineer 
have made report disposal the sewage 
the Mosshassuck River Valley, recommending intermit- 
tent filtration, and are preparing report that the 
rest the city. 

New lle. Sewers are built this 
Plans for sewers are being prepared 
Mr. Randall, the engineer. Rochester. The trunk sewer 
ordinance has passed.—Binghamton. sewer 
built from the Brandy wine Creek. 

New Jersey.—South Orange. The Village Trustees 
have been served with writ preventing them from taking 
action upon the sewerage question until after the argu- 
ment before the Supreme Court 
ton. The Sewer Committee has presented its report, de- 
the investigation has made, and 
ing the adoption proposition made Mr. McM 
lan plans and for sewerage the 
system. 

new sewer ordi- 
nance has been passed, providing for the payment the 
cost 

Ohio,—Findlay. A sewerage system is proposed. 

Indian+,— Anderson. A new and complete system of 
sewerage is to be built. 

Arbor. The Committee has 
recommended that some system sewerage should 
adopted without delay, and has approved the plan Pro- 
fessor Greene. The Mayor recently vetoed resojution 
raise $2),000 years this purpose. 
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—Winnetka. No. the sewerage 
system built. The sewer will ins. diameter. 

Wisconsin —Sheboygan. The K St sewer being built 

lowa,—Des Moines. The Sewerage Committee of North 
Des Moines has called attention to the urgent need of 
sewers, and requested the Council to take action. 

North Dakota —Grand Forks. The sewerage question 
is under consideration. 

Kansas,—Abilene. The Sewer Committee has reported 
that the cost sewers would about $25,000, which the 
city could not afford as yet. 

The Lake Union sewer tunnel 
progressing rapidly. will 5,800 long., ft. dia- 
meter, with grade about 1in 1,200. Mr. Gardner 
is Cliy Engineer. 

California,—Santa Barbara, plan for sewerage has 
been prepared Dr. Winchester.—Oakland. Work will 
commenced soon the South Side intercepting sewer 
recommended Mr. Rudolph Henry. 


Elizabeth 

New York.—Binghamton. Henry St. opened, 
a cost of $21,000, 

paved, the city paying half the cost 

Ohio. —Sharpsville. Jt has been decided to lay cobble 
stone paving. 

The Board Public Works 
proposes try burnt clay ballast for street 

Adams street paved with 


_ brick instead of asphalt. 


About $165,000 will spent brick 
paving. 

Tennessee.—Memphis. Brick paving laid 
Second St. at a cost of $36,000. 

Georgia, Savannah. Shell paving being laid, and 
costs property owners 80 cts. to$l per running foot. The 
street is rolled, the shells put on and rolled and a layer 
cinders then put on, watered and rolled. 

Alabama, City. The streets are mac 
adamized and work will soon 

The estimate the 
Lake Merritt boulevard follows: 


160,000 cu. yds. stone embankment, 69 cts.......... $96,000 
30 ),000 cu. yds. dredging in Lake Merritt, is8cts .. 54,000 
16,200 
34,400 lin, ft. curbing, 12 cts........ 3,888 
cu. yds. earth dressing, 10,000 
10.000 cu. yds, fertile earth on sidewalks, 50 cts..... 5,000 
sq. ft. cement sidewalks, cts............ 
1,76),000 sq. ft. macadamizing, 7 123,000 
357,288 


Bonds.—Highlands, Col.; $40,000 for sewers. Buena 
Vista, Va.; $40,000 for water-works, sewerage, etc. 
Muskegon, Mich.; $75,000 for Muskegon courthouse. 
West Bay City, Mich.; $100,000 for improvements. Brock- 
ton, $50,000 paving bonds sold Brockton Savings 
Bank 4%. Cleveland, $127,000 funded debt and 
sewer district bids received City Auditor, July 
Palouse, Wash.; $25,000 for sewers and streets. Great 
Falls, Mont.; $10,000 for sewers. 


ELECTRICAL. 

Electric Light.—New plants improvements are re- 
ported as possible at Cedartown, Ga.; Flemingsburg, Ky., 
address D. J. Hauss; Hot Springs, S. D.; Marlette, Mich.; 
Wilmington, Seymour, Conn.; Ont.; 
Cuyahoga Falls, O.; Audubon, Ia.; Ozark, Ala.; Newton, 
Greenville, Ala.; Rosedale, Miss.; Edinburg, Ind.; 
Hamilton, Cambria, Wis.; Joilet, 

Meirose, Mass.—The town has instructed its com- 
mittee on lighting to prepare an estimate fora township 
station in accordance with the recent act of the legisla- 
ture authorizing muncipal plants. Marblehead has also 
taken steps the same direction. 

mount Yarn Mills, wants bids for supplying plant. 

J. D. Maple have been appointed a committee to select a 
lighting system. 

Butler, will received until July sup 
plying plant for lights 2,000 with the privilege 
of more at the same rate. 

Park, Keeler has applied the 
Village Board for permission build lighting 

Pontiac, Mich.—Sealed bids for lighting the city with 
Brammitt. 

Kansas City, Council Committee Water 
and Lights bas filed a unanimous report in favor of the 
municipal control its electric lighting plant. 

Anaheim, city will issue $150,000 improve- 
ment bonds, partly for electric lights. 

Portland, reported that plant costing $23,- 
000 will erected Portland. 

New Modern Electric Light, 
Power and Street Ry. Co.; capital stock, $50,000; incor- 
versal Electric Construction Co., Camden, J.; 


capital stock, $500,000; incorporators, Odenheimer, 
Muteer, Algor. Marion Electric Light 
and Street Co.; capital stock, $20,000; 
J.C. Mitchell, Warder, Bundy. Leesburg 
(Fla.) Electric Light and Water Power Co.; capital stock, 
$50,000; Secretary, Milam. Ries Electric Specialty 
Co., Baltimore, Md.; capital stock, $25,000; incorpora- 
Myers and others. Parlor Electric Co., Paxton, 
capital stock. $2,400; incorporators, 
Langford, Larkin, Henderson. Salina Light, 
Heat Power Co., Salina, Kan.; capital stock, $100,000; 
directors, Price, Mulky, Cross and others. 
Electric Light Co., Detroit, Mich.; capital 
stock, $600,000. Mountain Electric Light Supply 
Co., Butte City, Mont.; capital stock, $50,000; incorporat- 
(Minn.) Electric Light Power Co.; capital stock, 
and others. Eureka Springs (Ark.) Electric Light Street 
Ry. Co.: capital stock, $30,000. 


CONTRACTING. 

Street Work.—Huntington, Va.—The contract 
for brick paving has been awarded Leonhart Guest,of 
Wheeling, Va., $1.40 per sq. yd. for Porter pressed 
brick ins. sand and gravel, and including grad- 
ing. Mr. Thornburg the engineer. 

recently received for paving 
ranged follows: Block paving, $2.66 $2.96 per sq. yd.; 
asphalt paving, $3.50 $3.75; brick sidewalk, cts. 
$1.28 per sq. yd.; edgestone, cts. per lin. ft.; flag- 
ging crosswalk, $1.05 per lin. ft. 

Louisville, Ky.—The contract for brick paving has 
been awarded toC. Selvage, $10.50 per sq. yd. 

Paving Brick.— Boston, Mass.—The Street Depart- 
ment has awarded the contract for 200,000 paving bricks 
for sidewalks Foster, Revere, Mass., $11.50 
per 000, delivered. 

Louisville, Ky.—The following proposals have been 
received for vitrified paving brick blocks: Cloverport 
Paving Mfg. Co., Cloverport, Ky., $16.33 per 1,000 for 
brick, with 33% discount, $10.12 per net. 
Cornwell, Louisville, Ky., $15.50 for brick. Bannon 
Louisville, Ky., $16 for blocks. John Porter Co., New 
Cumberland, Va., $19, blocks the sq. yd. James 
Drake, Louisville, $21.50, blocks the sq. yd. 


Sewers.— Manitowoc, contract has been 
awarded Fox, Eau Claire, Wis., follews: 
8-in. pipe, cts. per lin. ft.; 10-in., cts.; 12-in., 
15-in., cts.; 20-in,, $1.18; 24-in., $1.55; manholes, $30.50; 
flush tanks, timber outfalls, $37.50. There are 
about 21,000 ft. sewers, cost about $17,000. Work 
completed November. Mr. Goodhue, Mil- 
waukee, Wis., the engineer. 

Winona, Minn,—Contracts have been awarded for ma- 
terial and work Sewer District No. which will 
the Shone system, according the plans and specifica- 
tions prepared the engineer, Mr. 
Cast-iron pipe, Lake Shore Foundry, Cleveland, $27 


per ton for pipe and perlb. for vitrified 


pipe, Blackmer Post, St. Louis, Mo., cts. per ft, 
for straight pipe, 47% cts. for branches; ejectors, air 
pipe, Shone Sewerage Supply 
Co., $12,750; excavation and pipelaying, Green, 


Orange, J.—The sewer contract has been awarded 


the Empire Construction Co., Broadway, New York, 
which will the work. The list bids was given 
last week. 

Wells, Piles, etc.—Pittsburg, Pa.—Contracts have 
been awarded follows; Drilling water wells, $1.35 per 
ft.; driving piles, and $9.56 each; iron fence, cts. 
$1.10 per ft. 

Willimansett, Mass.—The contract for 
bridge masonry and foundations has been awarded the 
County Commissioners Wright, Lyons Co. Pier 
masonry, $15 yd.; abutment masonry, $11; wing 
wall and retaining masonry, $8; pier foundations within 


cofferdams, $27; excavation, cts.; riprap deposited and 
dressed surface, $1.50. 


Fire Fire Department 
has awarded contracts for fabric hose 70, and cts. 
per ft., and for gum hose per ft. 


PROPOSALS OPEN. 

Brick Pavements.—Dunkirk, Dun- 
ham, City Engineer. 

New Cumberland, Va.—The City Clerk. 

Staunton, Va.—About miles, brick plank 
foundation, the latter being the Hale patent. Bids for 
brick and paving, for paving only. Harrison, 
City Engineer. 

Washington, 1,200,000 vitrified paving 
brick. The District Commissioners. July 

in. to46 brick. Dickinson, Superinten- 
dent Sewers. July 

sewer. Butts, City Engineer. June 30. 


Street Work.—Terre Haute, stone, 


curbing, crossings and 25,000 50,000 cu. 


ins. broken stone. Duddleston, City Clerk. July 

Pipe Laying.— Mass.—About miles 
and 6-in. water mains. The Water Commissioners. July 

Chicago, and laying 6-in. 36-in. 
cast-iron pipe, hydrants and gates. Burnham, 
Chief Construction, World’s Columbian Exposition, 
Rookery Building. 30. 

Brick, Camden, 8.C.—About 1,000,000 brick for 

Clearing and Grading.—About 1,000 acres Lake 


County, Ind. Veeder Martyn, 240 Salle Chicago, 


MANUFACTURING AND TECHNICAL. 

Locomotives.—The Baldwin Locomotive Works, 
Philadelphia, Pa., have delivered engines with 
cylinders ins. and driving wheels ins. diameter 
the Savannah, Americus Montgomery. The Richmond 
Works, Richmond, Va., are building ten- 
wheel engines, eight-wheel engines and switch engines. 
The Brooks Locomotive Works, Dunkirk, Y., are 
building engines for the Wisconsin Central. The Sche- 
nectady Locomotive Works, Y., have 


delivered switch engines the Chicago Eastern 


Cars.—Billmeyer Small, York, Pa., are building 
for Brazil. The Peninsular Car Co., Detroit, Mich., 
has order for 500 freight cars for the Burlington, Cedar 
Rapids Northern. The Kalamazoo Railway Velocipede 
Car Co.,of Kalamazoo, Mich., building 100 four-wheel 
hand cars for railway. The Roanoke Machine 


Works, Roanoke, Va., are building box cars and 
flat cars. 


Viaduct.—Keepers Wynkoop, Milwaukee, Wis., 
have contract for viaduct 2,300 ft. long for the Mil- 
waukee Wauwatosa Motor Line, across the Menomonee 
Valley, for $76,666. 


Dressing.—The Joseph Dixon Crucible Co.,of Jer- 
sey City. recommends the use its dressing 
preference to castor-oil, soap, rosin, etc. 

The Universal Brakebeam Co. has opened 
the Phenix Building, Chicago; the works are St. 
Louis. Mr. Henry General Manager. 


Shailer Schniglau, Chicago, have the contract 
for the pier and breakwater around the Navy Depart- 
ment exhibit, also for the pile approaches and lift 
bridges over the north and south canals. They will 
construct and erect roofs, 140 ft., Buffalo 
Smelting Works. 


Sewer Pipe.—The Middlesborough Sewer Pipe Arti- 
ficial Stone Co., Middlesborough, Ky., has enlarged its 
plant. 


The Cleveland Wheelbarrow Mfg. Co. has 


purchased the business the Cleveland Wheelbarrow 
Truck Co. 


Companies.—New Birmingham Pipe Works, New 
Birmingham, Tex.; Geo. New York; Alan 
Arthur, New Birmingham; $150,000. Lake Superior 
Engineering Construction Co., Marquette, Mich., 
$200,000. Bolt Nut Co., Peoria, Geo. 
Gibson and Greenhut; $100 000. The Mineral 
Smelting Co., Mineral, Idaho; Wing and Michael 
Duffy $15,000. 

Metal Market York; $30.75 
$31; old rails, $20 for iron and $17 for 
$30 old rails, $22.50 $23 for iron and $17.50 $18.50 for 
steel. Chicago: $31.50 $32; old rails, $23 for iron and 
$14.50 $16.50 for steel. 

Track Materials.—New York: angle bars, 1.7 
175 cts.; spikes, 1.9 1.95 cts.; track bolts, 2.60 cts. 
with square, and 2.75 cts. with hexagon 
burg; splice bars, 1.8 1.9 cts. for iron steel; iron 
steel spikes, 2.05 cts.; iron track bolts, 2.75 
with square and 2.8 cts. with hexagon nuts. Chicago: 
splice bars, 1.85 1.9 cts. for iron, cts. for steel; spikes, 
2.1 2.15 cts.; track 2.9 cts. with hexagon 
nuts. 

Foundry Pig York: $14 $18. Pitts- 
burg: $14.50 Chicago: $14.50 $18. 

Pipe.—Casi iron, $25 $30 per ton. Wrought iron, dis- 
counts follows, Pittsburg: and per cent. 
black and galvanized butt-welded; 65and 52% black 
and galvanized lap-welded. Casing, per cent. 

York: 4.4 4.45 cts. Chicago: 4.25 4.35 
St. Louis: 4.3 cts. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 2.1 cts.; tees, 2.45 
2.75 sheared iron plates, 1.95 2.25 cts.; steel plates, 
2.15 cts. for tank, 2.3 2.6 cts. for shell, 2.5 2.7 cts. 
for flange, 3.75 4.25 for firebox. Pittsburg: beams, 
3.1 cts.; channels, angles, cts.; tees, 2.6 cts.; 
universal iron mill plates, 2.05 sheared steel bridge 
plates, 2.1 2.15 cts.; refined bars, 1.8 1.9 cts.; steel 
plates, 2.1 cts. tor tank, 2.45 cts. for shell, 2.65 for 
flange, 3.9 4.25 for firebox. Chicago: beams, 3.2cts.; 
channe!s, 3.2cts.; angles, 2.25 tees, 2.7 cts.; 
universal 2.4 cts.; sheared plates, 2.5 2.6 
for iron and 2.6 cts. for steel; plates, 
2.7 cts. for tank, 3.25 cts. for shell, 3.5 cts. for flange 
4.25 5.5 cts. for firebox; boiler rivets, 4.25 cts. 
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Niles, Water-Works. 


Notice Contractors. 


PROPOSALS WILL BE _RE- 
UNE 30TH, 1891, for furnishing material and 
water-works for said village 


— 


ing engines 1,000,000 gallons each 

will received for compound CHAS. MILLAR Selling Agts., Utica, 

condensing and compound Manufacturers Lead Pipe and Materials. 

two Wholesale Eastern Agents Akron Sewer Pipe. 


engine foundations, boiler setting, 
MONTACUE CO., 


together with all pipes and fixtures complete. 


FIRE BRICK, SEWER PIPE, 


DOUBLE STRENGTH 


ft. and 750 ft. 4-in. cast-iron coated 
RAILROAD CULVERT PIPE, 


pipe. aggregating about 810 tons 2,000 
about 22 tons of special castings: 

With long sockets, two and one-half foot lengths. 


also the laying of pipe and specials. Also the 
Notice Sewer Contractors. 


fire hydrants, stop valves 
CITY SPRINGFIELD, June 1891, 


valve boxes, and setting same. 

Bids will received for the Water-Works 
System complete, for any department 
The Council 

COMMISSIONERS’ BLOCK, 
SPRINGFIELD, Mass. 

<cennesietiialbdsiaiemsiaiiiabelgiaieieiibienishemastionianines posal for Sewers’’ will be received by the 


work, or material separately. ae. 
andersigned until Tuesday, M., July 
Proposals will re- 


Noblesville Water-Works. 


i i or the village cierk. 
Proposal.” 

FLAHERTY, Village Clerk, SEALED PROPOSALS will received 
the directors of the Noblesville Water & Light 
their office, said city, until 
A. M. of Wednesday, July 22, 1891, for 


reserves the right to reject any or al) bids. 
Plans and detailed drawings can be seen at 
the office of the Village Council on and after 
June 10. Specifications furnished contracters 

3, 1891, for the construction of brick sewers in furnishing materials. and constructing water. 

ceived this office until July 6th, 1891, the city Springfield, the length works, fellows: 

12«., for the bu Iding of a sewerage system for | and interior dimensions: x ‘ : 
the city Vicksburg, Miss., per plans and 


specifications now file the the Length. Size. lin. ft. 


360 fire hydrants; also pipelaying and setting 

Sealed will received the Also four 6-in. supply wells, approximately 
water-works office the city Atlanta, Ga., the Cit Office said Springfield ft. and one receiving and pump well 
until meridian, the 8th day July, bids ft. diameter and approximately ft. deep. 
1891, for furnishing three horizontal high-duty check for bond Bids will also received for two compound 
compound pumping engines. Two said en- bid will pumping engines, each capa- 


successful bidder. Bidders will also re- ble pumping 1,500,000 gallons water per 
near the mouth Peachtree Creek, and 
densing pumping engines of like pumping 
business standing well their experience 
miles. Each of these two engines to have the ‘ - 2 capacity as above; the Directors reserving the 
Also two return tubular boilers, each ft. dia- 
Also one building, subdivided into 
the center of the city. This engine will be re- - Ms engine-room and boiler-room. 
quired to pump directly into the city water , 
Notice Sewer Contractors. any subd vision the whole above work, 
160 lbs. per sq. in., and constructed detail. the option bidders; and the 
that the pressure may increased from 
first the second figure within two minutes SEALED PROPOSALS for the construction make any desired modifications 
from the time receiving fire alarm the approximately 6,400 feet stone and brick sew. after receiving bids, 
Bids should be sealed and addressed to the ances will be received at the office of “The Tre necessary drawings, general and detail, 
Hon. Board Water Commissioners, Atlanta, 
Clayton, City Engineer, Wm. Rich- 
posal, contract and specifications will sent July 10. 
The right reserved reject any all bids. those desiring them. All bids must made JAMES CHRISTIAN, President. 
President. 
certified check for $500 will required NOBLESVILLE, Ind., June 23, 1891. 26-3t 
Notice accompany each and bond for not 
quired thesuccessful bidder. The Board re- Rutland, Water-Works. 
Martin Bridge,” will received the quantities bid for reject any all bids. 
materials excavating and backfilling for 16- 
Minnesota, the Office the County Audi- 2feet inches feet, and some other par- 
tor, St. Cloud, Minn., Monday, July 13, 


'24 hours; also for 2 non-compound, non-con- 
their 
distant from the centet of the city about seven buired to furnish satisfactory evidence of the 
right accept either, after receiving bids. 
against pressure 105 per sq. in. intoa 
Per order the Sewers and and boiler foundations and settings, complete. 
and between three and four miles distant from 
Bids will received the aggregate for 
mains against varying pressure from 
WILMINGTON, right hereby reserved reject any all 
station. ers and 1,800 feet pipe sewers and Directers may elect. 
Board Directors the Street and Sewer Will file the company’s office for the 
gineer charge sewers, and forms pro forms contract will furnished from and 
ards, Superintendent, Atlanta, Ga. 
upon the blank furnished the engineer. COOK, Consulting Engineer. 
ATLANTA, Ga., June 1891. 
less than one-third his total bid will re- 
Sealed proposals, marked Proposals for St. Serves the right increase diminish the 
Sealed proposals for furnishing labor and 
County Commissioners Stearns County, The internal diameters the sewers run from 
1891, M., for building and erect- 


iron highway bridge one excava- Rutland, Vt., until noon Monday, July 13, 
hundred and sixty (160) feet span, across Sauk 1891. Proposal envelopes must 
tiver, the town St. Martin. 2,960 Proposal for Pipe Line,” and addressed 
Plans can seen and specifications obtained the undersigned. The work completed 
from the County Auditor Engineer. Bids 2.700 200 1,970 before October 1891. Plans and specifica- 
will received for substruction and super- 1,729 pipe. tions may seen the office Chappell 
struction separately both cer CHALKLEY HATTON, Burke, Civil Engineers, Rutland. The right 
check for two hundred ($200) dollars, Engineer Charge Sewers. reject any all bids hereby reserved, 
the order the County Treasurer, Dated June 10, 1891 GEO. ROYCE, 
must accompany each bid guarantee that, 


Chairman Water Committee. 
RUTLAND, Vt., June 24, 1891. 26-1t 


Water-Works Contractors. 


awarded the work, satisfactory bond for 
the amount the bid will given 
and contract entered into within five days 
from date award. The right reserved 
accept that bid which for the best interest 
the county whether the lowest not, and 
reject all bids desired. 
PAGE SMITH, 
Engineers, St. Cloud, Minn. 

St. Cloud this 6th day June, 


Bridge. 


Sealed proposals will received the 
near Westwood, Bergen County, Minn., will let contract the lowest respon- 

Plans and specifications can seen the sible July 29, 1891, one o’clock M., 
office Campbell Baun, Hackensack high tank and water mains. Right reserved 
reject any and all bids. $9,000 expended 


BARTH. PIRZ, according plans and specifications file 
EDWARD MILLER, Privilege reserved reject any all Office. Recorder, 
JOSEPH SCHEELAR, BOGERT, Madelia, Minn. 

Committee. Westwood, J., Chair. Com. Dated June 17, 1891. 


Notice Highway Contractors. 


Sealed estimates for regulating, grading 
and paving with macadam pavement the 
Je.‘cho road from the Hempstead and Jamaica 

| Plank Road tothe Locust Valley branch of the 
Long Island Railroad, distance six miles; 
and also for regulating. grading and paving 
with macadam pavement the Jericho road 
from the Locust Valley branch of the Long 
Island the village Jericho, 
the Jericho Hotel, a distance of six miles, will 
received the Board Supervisors 
Queens Co., on Friday, the 10th day of July, 
1891, at the Queens County Court House, at 11 
o'clock A. M. 

All estimates for either the above pieces 
of work shall be accompanied by the written 
consent of two or more parties to the effect 
that should the contract be awarded to the 
party making the estimate they will become 
sureties in the amount of $25,000, 

All estimates for either section shall be ac- 
companied check the amount 
Clerk the Boad Supervisors Queens 
County. 

Plans and profiles, contracts and specifica- 
tions may be obtained from the Clerk of the 
Board of Supervisors, at the office of the Engi 
neer, John J. McLaughlin, Clark building, 
Jamaica, L. I. 

All bids must be made upon blank forms of 
proposals, which will furnished the Clerk 
at the office of the Engineer aforesaid. 

ROBERT SEABURY, 
Clerk Board of Supervisors, 
26-2t Queens County. 


ENGINFER OFFICE, Savannah, Ga., 
¢ June 12, 1891. Sealed proposals, in trip- 
licate, will be received at this office until 12 M., 
city time. onthe 10th day of Julv, 1891, for 
constructing spur jetties near Furt Clinch, 
Fla. Attention is irvited to acts of Congress 
approved 26, 1885, and 23, 1887, vol. 
23, page 332, and vol. 24, page 414, Statutes 
at Large For all necessarv information apply 
CARTER, Capt. Corps Engineers, 
U.S. 26-2t 


FOR CONSTRUCTING 
Viaduct. — Rock Island Arsenal, Rock 
Island, Ill . June 23. 1891. —Sealed proposals, in 
triplicate, will be received until 2 o'clock P. M. 
Saturday, July 25, 1891, for furnishing, con- 
structing and erecting the iron and all other 
work complete, e«cept masonry, excavations 
and fill, fora viaduct from south end of the 
Roca Island Wagon Bridge, between Rock 
Island and the city of Rock Island, over the 
railroad tracks which adjoin the approach to 
ube said bridge, including the raising the said 
bridge to an inclination required to form a con- 
tinuous roadway with the viaduct. Plans and 
specifications, with full instructions, stipula- 
tions, the blank forms which pro- 
posals must be made, can be had on aprlication 
LYON, Ord, Dept. U.S. 
Army, Commanding. 26-4t 


gineer Office, Montgomery, Ala.. June 10, 
1891. Sealed triplicate, for dredg- 
ing in Apalachicola Bay, Florida, will be re- 
ceived at this office until 12 o’clock noon. 
standard time, on July 15, 189!, and will be then 
opened. The attention of bidders is invited to 
the Acts approved Feb. 26, 1885, 
and Feb. 23, 1887, Vol. 23, page 332. and Vol. 24, 
page 414, Statutes at Large Specifications, 
instructions for bidders and blank forms for 
Proposals may obtained this office. 
neers, 25 4t 


FIELD BOOK 


CROSS, CIVIL ENGINEER. 
THIRD EDITION. 


To which isadded much valuable informa- 
tion on Railroad Surveying and Construction, 
the late Prof. Chas. Smith, 
Washington University, St. Louis, Mo., Wm. 

COMPILED AND EDITED 
CONTENTS. 

Method Staking out and Keeping 
Notes Railroad Curves. 

Railroad Curve Tables, for expeditiously de- 
termining the pointsat which commence the 

Curving. 
Keeping the Field Notes Railroad Sur- 
from which the Center Line Laid. 
xcavation and Embankment; Application 
the Prismoidal Formula. 

Excavation and Embankment Tables. 

Instructions Division and Assistant 
neers relative Field Surveys for the 
South Penna. R. R. Co. 

| _ Engineering Field Work. By the late Prof, 
| Chas. A. Smith, of Washington University, St. 
Louis, Mo. 
Regulations for the Engineering 
| during for the Soutk 

Howe Truss Bridges (lllustrated). 

Table tor Computing Right Way 
Width 100 ft. 

Pile Driving Machine 

Metric Railway Curvea 


Price, Cents; Copies for $2.00, 


Engineering News Publishing 
Tribune 


= 
¢ 
i 


Cards not more than tuch 
will be inserted in this columoa 
one t+me tor 50 cts, 


On account of advancing the hour of going 
press copy for adverti ements, and changes 


thereof, to secure insertion in the current issue 
UTILIZE YOUR WASTE 
-Continuous girie:s to calculate 
Ineriia -New yraphical method—My own 


GER, “Wayne Hotel, Detroit, Mich, 19 Lit 


THE CURTIS 


map-, plans, specifications and reports on 
Beverly 


railway pr jects, would like an engage 


meat. Full set of insiruments; will go 


WANTE .—A position with engineer 
survesor by a young man who has had 
two yeurs’ experience ina city office; two 
years railway work; fair drafisman; 
graduate of an eagineering schoo:; active, 
energetic and sober. Wawes wanted, $5u 

sr month. E. W., 268 George Street, 
Yoronto, (‘anada. 22-6 


Street, Boston, Mass. 


POWER 


Patent. These pumps have from 3,000 
5,000 gallons per hour, work easy, and practically pump 
water containing The most 
powerful pump the market. Low priced. 


BATT’S PATENT 


IMPROVED DIFFERENTIAL POLLEY 


One can hoist 


WANEtED.—Engincering News, Vols. 15, 16, 
7, 19, 2u, 21, unbound; also Vols. 8,9, i2 and 
17, unbound: also Vols. i5 and 16, unbound; 
also Vol. 22, unbound. These are io fill 
four different orders, and only one set of 
each order is wanted. Must be comp.ete, 
with indexes, or not wantid Adires EN- 
GINEERiNG NEWS PUBLISHING CO, 


WASTED. -Situation either in railroad or 
city engineer party, ei:her as transiiman 
or leveler Hight years’ experience in city 
and county work. Just completed town site 
of 1,000 lows. Can furnish either tran-it or 
level. Address ENGINEER, Box 66, Rush- 
ville, Ind. 


extended experience in difficu.t mountain 
location and construc ion, desires an engage- 
meni. Will be at libeity about July Ref- 
erence, the company now empluying him. 


Adoress care Kngin- Holds the load any point. 


| euce iu marine and s_ationary engine work, 
refrigeraung 
handiiug men, de ires to correspond with 
parties waning a first-class man, 
G 


eering News. 


WANTED.—A 


24-ot 


mechanical 
raifsman, college yraduate, 


engineer and 
with experi- 
machinery, accustomed~ to 
Address 


_W.S., engineering News. 


on location, construction. maintenance of 
way, town site, city work, or timber in 

spector. work preferred. Ten 
years’ experience. Good references. Will 
tackle anything, and go anywhere in North 
hora Walworth Co, Wis, 25-34 


experienced bridge engineer 


desires an eCugagement with some brid,e 
com any or ou maintenance of way with a 
company. Address care 
Enyineer.ng News 24-3t 


WA tCKD.—Engineer at present engaged as 


Hoists and 


hoist made. 
Always use “STAR BRAND” TACKLE BLOCKS. 
Catalogue, Price List, ete., cheerfully furnished the 


BOSTON LOCKPORT BLOCK CO. 


162 COMMERCIAL ST.. BOSTON. MASS 


wers the load quicker than any other 
The best Hoist earth. 


WANTED.—A young civil 
of the School of Mines, Columbia College, 
desires position in the field: railroad work 
preferred. Familiar with the use of instru- | 
ments. Please address COLUMBIA,’ 
care Engineering News. 26-16 


WAST tD—Position by civil engineer, Euro- 
pean educatiou, experience as chief of party 
on railroad surveys, preliminary and final, 
and in city work; good drafusman. R. A. 
Avon, Va. 26-it 


BUND SALE.—The Village Made.ia, 
Watonwan County, Minn., will sell $9,000 
Bonds one M., 28, 1891, 
the Recorder’s Office said village. Send 
for particulars COOLEY, Recorder, 
Madelia, Minn. 

Dated June 17, 1891. 


THE COMPANY 
has decided its present capac- 


AMERICAN RAILROAD BRIDGES. 


Reprinted from the Transactions American 


Society Civil Engineers. 


pages, 8vo, cloth; Folding plates; page 


illustrations Phototype process. Appendix 


ving Abstract Recent Tests Full Size 
ridge Members. Price, $2.00. 


and desires ity putting new pump. Bids for CONTENTS. 
p siciun un municipal or hy aieulic Wo hor Be dratts- 

Own transit ing in- Secretary, Latrobe, Pa. 95-2t 


desired. Address Box 69, Readsboro, 
25-2t 


works make surveys, plaus, 


vo WANTf¥D.—Quickly, one practical Road- 


master; salary $120 goid monthly, and two 
Assistant Civil Engineers at $150 gold each 
government railroad work. 


For passage 


and intormation address COLOMBIA, care 


WAN PED—Five experienced bridge drafts- | 


STRAIN SHEETS, ESTIMATES and 
complete shop drawings made gradu 
bridges, roof trusses and similar structures: 
and familiar with the graphical method 


Designing and Proportioning. 

Strength Material and Parts Skeleton 
Structures. 

Manufacture Bridges. 

Bridges. 

Typical American Railroad Bridges and 
their Relative Merits. 


pipe Ergineering News. 26- calculating strains, moments inertia, Amountand Kind Bridges the 

graduated abroad, with extensive experi- 


WANTEYM.-—An experienced princi- 


like LO tase Cuarge OL & seWer 
tem, first-class draftsuian. Write for par- 
ticulurs. Audress Cli Y WORK, care of 
Knyineering News. 25-3t 


WANTKD-—A dratfsman who is able to 


Make GraWiugs of structural work, mustly 
tor buildings. Must te able Lo figure 
q Irom architects’ plans, bul 10 is 


lovation and Taliways and 
irri,ation works wuil ve abt liberty Mane 


man for assistant en- 
gineer Ou teiioru ana McAagam roadwork, 
Kxperienceu party preferred, Aadiess A. 


Best of references given, object, bev. ering of 
ing News Uuuce. cow 


man young engineer who will un- 
occupied June 30, who has had six 
years’ practical experneuce in both tuanel 


and masonry work and field work with Can you advise wno are engaged Weston, Engineer inCharge Water 


ence in the cunstruciion of breakwaters and | 
p:e 8 improvements of ri-ers, etc.; first- 
Class Address M., care 


WANTED-— Anexpert practical and theoret- 
licii engineer and designer, 27 years in the | 
the very best and most 
thorough experience in all kinds of bridge | 
sub aud supersiruciures, architectural | 
iron work, metallic and wooden structures, 
railway track appliances and machinery; 


1043 Ave., New York 


on ra‘lroad location or constru-tion, as 
transit-man or leveler, or will take charge 
of survey pariy. Can do accurate work 
and can give good references; will go any- 


WELL, Box 535, Stapleton, 


LOGGING 
Ky., June ENGINEERING 
friends mine have view the 
building logging railroad Kentucky. 


ENGINEERING 


ing, allin excellent condition; Vols. 
bound boards, the rest very substantially 
bound sheep. Address Engi- 
neering News 


Engines, Steam Pump 


engines, boilers, machine tools and general mill 
machinery, both new and second-hand, a specialty. 
Write fully, stating just what you want, Over 
8,600 machines, new and second-hand, fully described, 


Aveling Porter steam road roller, with 


Woodward s history of this great bridge remain un- 
The original price was $20; the book will 


and the private library every Table 
contents sent application, Address ENGINEERING 
News Co. 


Tables for Estimating the Cost Lay- 


ing Cast Iron Water Pipe, 


WOODEN BRIDGES. 


Schuylkill Permanent Bridge. 
over Delaware River 
ston, Pa. 

Bridge over the Hudson River 

and Lansingburgh. 
renton e. 

Mohawk Bridge Schenectady, 

Philadelphia. Single arch, 


340 ft. 
Bridge over the Delaware New Hope. 


Fink Combination Bridge. 


ville, Ky. 
Lowthorp Truss Bridge. 
Post’s Diagonal Truss Lron Bridge. 


Cairo Bridge, plates. 
FOR SALE 


ENGINEERING NEWS PUBLISHING 


ADVERTISE “WANTS” 


shop, and work and and 209 Centre New York. 
tion with a leading railway or private llman tron Suspension Truss Bridge. 
WAN engineer experienced the firm. Best Let for Season one 10-ton over the Monongahela River. 


about August without engineer. Address this office. Whipple Trapezoidal Truss. 
care Kugineeriug .ews- 26-31 WANTED.—By a young engi eer, position span of the Ohio River Bridge at lou & 


bound half The book royal quarto, ILLUSTRATIONS 
WANT s D—A permanent situation by a civil profs. iy illustrated. with pags of text and 
engineer of 1: years’ experieuce on locacion : 2D.—To hire. steam road roller, | =plendid lithographic plates by Julius Bien, of New Kssex- Merrimac ridge, 17 
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Volume 
Ne. 26. 


EVANS, 


Wall Street, 

NEW YORK. 
STEEL 

LOCOMOTIVES, 
and Freight Cars 


RAILWAY FROGS 
AND SWITCHES. 


ENGINEERING NEWS AND AMERICAN 
RAILWAY JOURNAL the leading railroad 
weekly newspaper America has PER 
CENT. GREATER PAID CIRCULATION 
than any other Railroad, Engineering Con- 
tracting Journal the world. The Subscrip- 
tion List open actual count for verification 


this statement. 


AMERICAN RAILWAY JOURNAL. 


NEW SATURDAY, JUNE 27, 1891. 


E. BR. Goopmax, Pres. and Gen. Mgr. a AMES Jounson, Secretary and Treasurer. 


THE UNION SWITCH SICNAL CO. 


Office and SWISSVALE (near Pittsburgh), PENNA., U.S. 


Manufacturers the Westinghouse and Automatic Block 
Signal Systems; Automatic Signals, and Electric Locking Interlocking Levers. 


INTERLOCKING AND SIGNALING APPLIANCES 


for Railway Junctions, Crossings. Tormmabs and Block Stations; Special appliances for the ppotectinn 
of Drawbridges, Frogs, gs. Switches and Switch Stan aan Westinghouse Doub 

Acting Friction Buffer Drawgear. 

N. Y. Office, Times Building. 


Boston Office, 620 Ave. Chicago Office, Home Ins. Bldg. 


HALL CO. 


York. 340 The Chicago. 


Hall System Signals, Block Signals, Highway Grade Cross- 
ing Signals, Switch Signals, Station Signals, Interlocking Crossing 
phore, Stewart-Hall Train Order System. 


have established exhibition room connection with both our New and Western 


offices, and would pleased have railway officials call and view the sam 


Single Coats. 


Entered the Post New York City, 


Secy, and Treas. 


New 


Wall St., New York, 
Have for sele for cash, lease easy terms, the 
car-trust plan, 

AND FREIGHT CARS, 
ete both standard and narrow gauge. 


have hand present large stock 
Standard Gange Locomotives Rented 
for long short with purchase, 


desired 

American Supply Am, Bank Bid 
City, 


. Ball, Maré 


Send for Circulars. Solicited, 
HENRY JENKS, 
Drinking Fountains, 

See advt. WATER-WORKS MANUAL, 
BRADFORD CILBERT 


Structures. 
SEND FOR BOOK 


BUY your BOOKS from 
ENGINEERING NEWS PUB. 


New York Office, 
120 Broadway. 


COUPLER 


Works, Suffaio, 


Chicago Office, 
The Rookery, 


PENNSYLVANIA STEEL 


Advertisement page and 28, 


Should .be. seen all persons 
engaged interested 


RAILROAD MATTERS. 


THE OTIS ELECTRIC 


intending purchase elevators will 
letter rson) with OTIS BROTHE 
Park Row, New 


every large 


The new electric elevator the latest type, 
and can run electric light lines 


very moderate cos 


BLACKMER 


MANUFACTURERS 
SUPERIOR VITRIFIED SALT-CLAZED 


SEWER PIPE 


Double Culvert Pipe, 


RAILROAD CULVERTS WATER WORKS CONDUITS 


BLACKMER POST, 
ST. LOUIS, 


Contractors’ 


Protection against claims made against taem account 


ACCIDENTS 


their own other contractors workmen and the outside public. insuring 
with the 


Assurance Corporation 


ENDICOTT MACOMBER 


BOSTON, MASS., 


Capital Stock: 


OTECTION EMPLOYERS. 


and 


Franklin St., Boston, Mass.; 


PATENTS. 


LONDON, 


THE UNITED 


New 


American and Forei 
Supreme Circuit Courts. 
patents, forming complete basis for equity 


The Girder Lap Joint 
Street Railway 


General Offices, No. Broadway, 


For All Purposes which Compressed 
Air can Applied, 
For Catalogue No. Estimates, 


AIR COMPRESSOR WORKS 


Dey Street, New York. 


ichigan, Mead, 304 
Building, 


it; Kentucky, 

cAtee, Ala- 


VALVE 


Lock-up Safety Valves 


FOR STATIONARY, MARINE AND LOCOMOTIVE BOILERS. 
WATER RELIEF VALVES FOR PUMPS AND STAND-PIPES. 


The Most Efficient Valves 


Made. 


Branch Lake St., 


107 Liberty Street. 


Expert searches and opinions the 


STATES 


Requires testing steam devices. This being the 
case, the public will certainly that the MASON Reduction Valve presents superior 
qualities when irform them that recommended for use the Navy Department. 
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THOMAS APPLETON, 
M. a. ©. 
Civil Engineer and Architect, 


Engineering and Architectural Work. 
Terminals, switching 
stations, Freight Depots, 
Coal avd Ore Docks, Machine 
Sheps, Foundries, Electric 
Light and Power Stations, 


SAMUEL ARTINGSTALL, 
Engineer, 
(Late City Chicago.) 


Plana, Specifications and Estimates for Water- 
Sewerage, Bridges and Work, 


Civil Mining Engineer, 


THE ADAMS ENGINEERING 


Plans, Specifications, Municipal Works, Sur- 
Mining Reports and 


Mechanical Engineer, 


Crvil Engineer, 


STEPHEN BABCOCK, 


Oonsulting Engineer 
AND SEWERAGE. 
LITTLE 


WALLACE BARTLETT, 
Prin Examiner Patent Office, 1875- 


or 


American and Foreign, 


BASSETT BROS., 
Engineers and Contractors. 


Water-works Systems Designed, Built Op- 
erated 


CARROL PHILLIPS BASSETT, 
Mem, Am, E., 


Hydraulic Sanitary Engineer, 
Designs and Estimates for Water Supply. 


2,075, New York City. 


EDWARD BOGGS, 


Civil and Hydraulic Engineer, 
Systems Specia'ty. 
REDLANDS, CAL, 


BOUSCAREN, 


Consulting Engineer, 
Building. Cincinnati, 


Surveys, construction and inspection rail- 
ways, long-span bridges and roofs, Structural 
works iron and steel, water-works, irriga- 
tion, drainage, and sewerage systems. 


Engineer County Roads, 
RICHMUND (Staten Island), 


Water-works, sewerage, improve 
ments roads, 
Offices, 145 Broadway, New York, and Stapleton, 
Staten Island, 


ISAAC CASSIN, 


Civil 
Late Engineer Water Department, Phila, 

construction, surveys, estimates, 


consultations and 


WALTER CURTIS, 
Engineer, 
Foundations, Water-Works and Sewerage. 


WILLIAM FIELD 
Civil 


Foundations, roofs, bridges, railways and railway 


RAILWAY LOCATION 
Foundations. Bridges, Drainage. 


Engineering Agent, 
GREEN Bay, Wis. 


Estimates furnished Consultations, Re- 

Sewerage, Brioges, Pumping 
ery or other engineermg work. The securing 
ing, Gas Work- and >ys- 
Correspondence solicited 

years’ experience. Highest 
= for accuracy @fid promptness fur- 


FULLER. 


Civil and Hydraulic Engineer, 


Room WALL 8T., 


Water works, Sewerage. Examinations 
and construction 


THOMPSON BELL, 
Mechanical Engineer and Lraftsman. 


ITOK Machine Working Draw- 
ings, Tracings and Blue 


Room 64, Ingalls INDIANAPOLIS, IND 


DICKINSON, 
Consulting Engineer and 
No, NASSAU STREET, NEW YORK, 
Railroads surveyed and estimates cost furnished, 
Contracts entered into for the construction Rail- 


roads, anals, Water-works, Sewernge, etc, 
Mineral lands surveyed and reported upon. 


DUNHAM, 


Civil 


Engineer Union County (N. J.) Road System, 


Special attention given the paving and 
streets and roads. 
Plans, estimates and specifications for en- 
gineering works furnished and construction 


GROVER WILSON, 


Civil and Sanitary Engineers. 
General Engineering Practice, 
SANITARY WORK SPECIALTY, 
Plans and Work Superin- 


Rooms 57, 58, 59, 
Cor. and OMAHA, NEB. 


CHESTER DAVIS, 
M, Am, Sos, &., 
Consulting Civil Engineer. 


Specifications and Estimates prepared, and work 
erintended, invited 


EGGLESTON DENNIS, 
Oivil 
Box 186, Shafer Building, 

RICHMOND, VA, 


Civil Engineers, 


PITTSBURGH, PA. 
Iron and Steel, 


FRANK FULLER, 


Civil and Hydraulic Engineer 
Rooms 85-36, 12 PEARL 8T., BOSTON, MARS, 
EDMUND STOUT, 


neer City Surveyor 
im 


THOMAS CLARKE, 
Consulting Engineer, 
No. BROADWAY, NEW YORK, 

Telephone call: 207. 
Cable address: Mellate. 
CLARENCE COLEMAN, 
Oivil Engineer, 
Room No, 12, Moomaw 


ROANOKE, VIRGINIA, 


Railroads, Bridges, and Superintendence 
Work, Examinations and Reports on Properties, 


ROSEWATER, 


BEE OMAHA NEB. 


LELAND FITZGERALD, 


SCHENECTADY, 


Surveys, and for 
and Water Works for Towns and Villages. 


SAMUEL GRAY, 


Consulting Engineer, 
For Municipal and Sanitary Work, 
Westminster Street, Providence, 


WOLCOTT FOSTER, 
ENGINEER, 


New York. 


Civil Engineers and Surveyors 
AND 


SUPERINTENDENTS CONSTRUCTION, 
Room 17, Johnston Building, 
CINCINNATI, 


Topogra Surveys, Park and Sewer- 
age Work 


CIVIL ENGINEERS. 
Inspectors Railway Equipments, Bridges, Raile 
Rolling Stock, WALL NEW YORK. 
Pittsburgh, Pa. 


ESTRADA, KENYON CRAY, 


307 LEWIS BLOCK, 
PITTSBURGH, 


RUDOLPH HERING, 


Civil and Sanitary Engineer, 


PEARL near FULTON, NEW YORK. 


Designs for Water Supply and Sewerage, Construe- 
tion superintended, 


HOWELL, 
CIVIL ENGINEER AND_ 
ARCHITECT, 
National Union Washington, 


Late Topographer United States Geological Surve 
City Surveyor, Alexandria, Va., and Engineer G 


Engineers and Contractors, 
BEDFORD CITY, VA, 
Railroads surveyed and estimates cost 


sites off, lands surveyed and reported 
on, 


TREATISE 
Hydraulic and Water Supply Engineering. 


Minneapolis, Minn. 
The most and practical 
neer large experience designing and the corstruc 
tion pubhe works, Tenth Edition, 
200 many Price $5,00 
Vor aale hy Exo Newe 


PARKER BLACK, 


Civil Engineer, 
and Capitol Block, 


ATLANTA, 


and Sewerage Railreads, Surveys 
Town Sites, Improvements Water Power, 
Landscape 

ork 


VICTOR HELLSTROM, 
Mechanical Engireer and Draughts- 
man. 


All kinds Mechrnical 


JOHN NAEGELEY, 


Keystone Testing Laboratory, 
Engineer and Architect, Inspection Testing an 
Superintending Iron and Steel Structures, 
Corner Liberty and Ninth 
PI TTRRURGH, PA. 


entered into for the construction 


TESTING LABORATORY 


HUNT CLAPP, 


Engineers 


SPECIALTIES : Inspection of RAi 
terial for BRIDGES and other 


kind: 


Tinius 
Rules. 


HOYT, 
Civil and Mining Engineer, 


CENTRE Co., Pa. 


Reports Coal Mines and Coal Properties 
specialty. 


EDW. FLAD, 0, B. 


JOHNSON FLAD 


Civil and Mechanical Engineers 
Laciede Building, Fourth and Olive 
LOUIS, MO. 


General sewerage sys- 


tem, irrigation works, surveys for cities 


and towns, Construction superintended, 


KARL LEHMANN, 


Hngineer. 
Calculation and Designing Struct- 
ural Iron for Buildings and Bridges, Stone Arches 
and Founaations, 
Roem 17,118 ADAMR STREET, CHICAQO. 


OSCAR 


Consulting Bridge Engineer. 


and Construction, 60, Colby and 
Milwaukee. 


AUGUSTUS LOCKE, 
Civil Engineer. 


NORTH ADAMB, 
and work and Sewerage, 
Examinations and Reports made for investors. 


ALBERT LUCIUS, 


Civil and Mechanical 
71 BROADWAY, NEW 
Kinds Engineering Structures, Plans, Specifi 
cations, Estimates, Superintendence, Bridge 
tion and Reports, 


OSCAR 


CIVIL ENGINEER, 
O'LEARY 

No. 108 Jefferson St., Roanoke, Va. 
Municipal Engineering 
and Superintendence ork. 

JOHN MAC LEOD, Am. 


Coneulting Engineer, 
Ky. National Bank Building, LOUISVILLE, KY. 
and construction Railroads, Bridges, 
Deep and other engineering works 
Plans, § ations and estimates furnished and 
construction Examinations and 
ports made railroad properties, projected lines 
mineral and timber invited. 
TEMPLE, 
DAYTON, 
Hydraulic and Mechanical Engineer. 


Designs and Estimates for Water-Power 
ments. Water-Works, Water and Power 


Plants, 


all kinds undertaken. Topographical work 
Plans, estimates and specifications 
furnished for locution water 
supply, irrigation, bridges, ete, 

Reports furnished for and others, and work 


KINNEY, 


Civil Engineer. 
Water- Works, Sewers, Electric Railway and Ligh 
Plants, Water-Power Plants, Transmission 
Power Electricity. 


Reported 
1680 CHAMPA STREET, Denver, Colo, 


JOHN HILL, 


and Constructing Engineer, 
For Water-Works, Sewerage, 


LEWIS 


Works, Power ‘Structural Tron Work, 


ROOM 


on 


58, MITCHELL CINCINNATI, 


ENGINEERING NEWS 


CHARLES SONS, 


Consulting and Civil Engineers, 


vipment ter 5 
CAL 
Street ways, 
ELECTRI Power and Plants, 


A, RICKER, rRED’K K. WING, 


RICKER WING, 
Civiland Landscape Engineers. 


Specialties Railroads, Docks, Land- 
scape Engineer ng, 
Room White Building, 


Branch Office, 
Buftaio, N, Y, 


Niagara 


ROBERT McMATH SONS, 
Consulting and Civii Engineers, 


Odd-Fellows’ Building, 
Ninth and Olive Streets, St. Louis, Mo. 


General engineering: plans, specifi- 
and estimates made. 
tended. Robert consulting en- 
for sewage disposal. 
Municipal and river and 


EDWARD SHAW, 
Bridge and Consulting Engineer 


146 FRANKLIN STREET, 


Bridges and other Stractural ork, 
and Specifications, Examinations and 
Supervision Cons 


FRANK SNYDER, 


Hydraulic and Sanitary Engineer, 


Designs and estimates for sewerage, sewage dis- 
and water supply. Construction superin- 
ended, 


WM. HUTTON, 
Consulting Engineer 


Water-works and Water-powers, River and Harbor. 
Works, Railways, 


James L, Bay, Wa, G, Rarmonp, 
RAYMOND BAY, 


Civil Engineers, 
Room 81, Chronicle Building, SAN 
Economic location railways, Plans, specitications, 

estimates. bridges and roofs, water supply. 

Examinations and reports for investors, 


PALMER 


Consulting 
ete. Specification 
Inspection and Reparte. 


RIPLEY, 
ENGINEER, 


(Late Asst, Eng’r charge Galveston 
Improvements.) 


GALVESTON, TEXAS. 


Twenty years’ experience the Lakes and Gul 
Coast connection with the improvement 
and harbors, 

Hydrographic surveying, plans, esti- 
and specifications for harbor 
and other marine works, 


JOHN FOLEY, 
PIPE-LAYER. 


HOME ADDRESS: 
NASHVILLE, TENN. 


solicited. Also your pipe- 
laying. 


Am. 
WOLTMANN, KEITH 
Engineers and Contractors 
for Water Works, 


WALL STREET. NEW YORK. 


GEO. WARING, JR., 
Inst, E., 


NEWPORT 
Consulting 


Sanitary and Drainage, the Lay- 
ing Out Towns, evc. 


DUNHAM PAINE, 

Civil ana Consulting Engineers, 
No. BROADWAY, NEW 
AND 
City Hell Building, CLEVELAND, 


PARSONS, 
am. 


Civil Engineer, 
TORK. 


HARRY LEWIS, 
Civil 
STATION 


BREITHAUPT, 


Consulting Civil Engineer, 
BRUADWAY. NEW YORK. 


PARKER, 


and superintended; 
solicited. 


SMITH, 
Mechanical and Electrical Engineer. 


Expert Patent 


Civil Engineers, 
Bridges, Projects, Surveys, 

dons, Conatraction sap-vi~t 


Mining Engineers, Associate Am. Inst. Elec, Eng’rs 
FREDERICK 
Consulting Engineer 
BRIDGE ENGINEER, 

227 GERMAN BALTIMORE, 


Inspecting 
Room 617, Building 

CHICAGO, 


ILL. 


ASSOCIATES 
257 Pisk St., Pittsburg, Pa. 
WADDELL, 
Consulting Bridge Engineer, 
Co, and Co, 
Keith Perry Building, cor, 9th and Walnut streets, 
KANSAS CITY, MO. 


Knoxville, Tenn. 
ROOM 10, CITY HALL, BOX 


WRICHT 


Civil and Sanitary Engineers. 


Sewerage, Water Supply, Munici- 
Work, Estimates, Specifications, 


Engr, and Supt, Knoxville Water Co, 


F, W. 


WARING, CHAPMAN FARQUHAR, 
Civil Engineers, 
NEWPORT, 

Plans for, and Supervise the Construction 
of, Sewerage, Drainage, Plumbing, Water Works, ete, 
Work and the Laying out Towns. 


WILSON BROTHERS 
Civil Engineers and Architects, 
Drexel Pa, 

Surveys made for Lines, Plans and 
Works, Systems, Improvements, 
and all classes of Engineering and Architectural work, 
Construction work attended to, 
made of Railway. Mining and other properties, 


RAFTER 
CIVIL AND SANITARY ENGINEERS, 


424 and 426 Building, 
ROCHESTER, 
Specialties: SEWERAGE AND SEWAGK DIS 
POSAL AND 
Including expert with and 
new projects, and additions modifications and re- 
construction old works. Expert examinations snd 
reports Mr. Rafter water affected with 
bad tastes and odors, with the necessary chemical 


OCH ESTER, 


Consulting Engineers, 
Designers Steam Power for all purposes 
etc. 


WILKINS DAVISON, 
Civil Engineers, 


Surv and made for Railroads, 
Water-W orks, Bridges and Special atten- 
and Tracks for Blast Furnaces end 


GRIBBLE, 


Consulting and Constructing 
Engineer and Surveyor. 


surveys for Reports and 
erties, water powers and electric light 

Wesuninster, Broad Street, 


HAWKS, 
Civil Engineer, 
Room Essex Building, 
COLO, 


Civil 
AND 


General Contractors, 
218 ST, ST, LOUIS, 


MOFFETT CLARKE 


ENGINEERS AND CONTRACTORS. 


Construction 
Works, Gas Works, Lighting, and 
Kailroad and Construction. 
Plans, Specifications and Kstimates prepared. 

New York Office, 34% Pine 


Chicago Office, 720 Opera House Block. 


OSBORNE’S WORKING PLANS 
Railway and Highway Structures. 
DIMENSIONS, QUANTITIES AND COST. 
Price 
Walnut St., Philadelphia, 


WM. HENRY 


Engineer and Contractor, 


Water and Gas Works specialty, 
PINE NEW YORE 


VERMEULE, 


Civil Topographical Engineer 
ROOM BROADWAY, NEW YORK. 


Cuas, 
M. A, 8 ©, B 


James 
Joun 
Civil 


The Stanwix Engineering 

Sanitary and Engineering Specialty. 

Specifications, Estimates and Reports 


Water-Works and Sewerage. Construction superin 
tended, 


LAFAYETTE COLLEGE 


PA. 


Pardee scientific Department. 


Courses Civil, Mining and 


dress 
OLIN LANDRETH, 
Engineering Vanderbilt University, 
NASHVILLE, TLNN, 
Consulting Engineer. 


Water-works, water power, drainage, reclamation 
highways and street paving, 


expert tests, reports, designs, specifi 
cations and estimates, 


The HUNT CO., 
BUREAU 


and 


OFFICE: 
“THE ROOKERY,” 
OFFICES: 


Hamilton Building, Pittsburg. Union Trust 
Co. Building. New York City. 328 
nut Street, 


STEBSINGS, 
Civil and Consulting Engineer 
Bridges, Roofs, Heavy Foundations, and 


Train Sheds, inspection and 
pert Examination Old 


SYMPATHETIC 


For making additions and changes 


INK 


bine 
AEGE- 


LEY, Liberty and Pa, 


YOU ARE OPENING OFFICE for any 
specialty engineering, any city 
have your name, address and specialty 
Directory Engineers and Contractors. 
the largest and best directory 
leading men the profession published 
anywhere. 


DONATO Contractor. 

Italian Laborers supplied and work 

tended. Box 4%, STAPLETON, 


BRIDGE DESIGNERS AND 
DRAFTSMEN 


Will receive Liberal Diseounts forming 
clubs for purchase copies the book 
the Washington Bridge W.R. 
Chief Engineer. This book one the com- 
pletest and handsomest engineering publi- 
cations. The plates showing the metal work 
are alone worth the price, and besides these 
the book contains tables stresses and details 
the masonry and many other valuable data. 
Single copies $8. For terms club rates ad- 
dress 
Leo Von Bosenberg, Publisher, 
Broadway, New York. 

contents and Illustrations sent ap- 

Plication. 


LENNON, 

Consulting Electrical and Mechanical Expert. 

Plans, estimates, examinations, specifi- 
cations, calibrations, tests and all engi- 
neering work attended to. Supermtend- 
ence any work the line. Sample 
agent for all kinds electrical and 
mechanical apparatus. 

Loan and Trust Building, 


DANIEL SON 
CIVIL ENGINEERS, 


Plans, Estimates, Surveys for Water-works, 
Sewerage, 


JOHN LUNDIE, 


Civil Engineer. 
Bridges, Roofs, Heavy Buildings, Hydraulic 


Work. 
THE ROOKERY, CHICAGO, ILL. 


CABLE RAILWAYS. 


SAXTON, Contractor, 
WASHINGTON, 


Walnut St. Line, 


Line, 


ne, 

Holmes Line, for Hoimes Ry. Co., Kan- 
City, Mo. 

Line,” for Met Ry. Co., 

y, Mo. 

Seventh St. Line, for Co., 

Eleventh and Thirteenth Sts Line. for 
ington. 

Now buildin 


the Penna. Ave. and the Four- 
teenth St. 


CABLE RAILWAYS, 


CHRISTIE LOWE 


Contractors, 
Boom 138, No. Broadway, 
HAVE BUILT 
7.1 miles double track cable road for Denve 
City Cable Ry. Denver, Coln, 
9.5 miles double track cable road for Cleve 
land City Cable Ry. Co., Cleveland, 

miles single track Pneumatic 


McNICOL, 
Civil and Engineer, 


Bridges. roofs and structures iron and 
steel and heavy masonry. estimates 
and working drawings furnish 
work. existing structures. 
Correspondence 


NEWS 


President. Supt. Treasurer. Secretary. 


—MANUFACTURERS 


WESTINGHOUSE AUTOMATIC 


The WESTINGHOUSE AUTOMATIC BRAKE now use 


and 250,000 cars. This includes (with plain brakes) 161,000 freight cars, which 


about per cent. the entire freight car equipment this country, and about per 
cent. these are engaged interstate traffic, affording opportunity controlling the 
speed trains their use railways over which they may pass. Orders have been 
received for 100,000 the improved quick action brakes since December, 1887. 


Below Graphical Illustration the Progress Made the Application the Automatic Brake Freight Car 
since its Inception. 


Year. Per Year GRAND TOTAL 


1881 105 
1190 
6156 
21207 
31617 
1887 49844 
103605 
154107 


154107 Freight Cars fitted with the Westinghouse Automatic Brake, which 


more than per cent. the entire Freigh 
Car Equipment this country. 


The unparalleled excellence the stops made the Westinghouse Experimental Train Freight Cars which were 
equipped with the New Action Brake such this company now supplies upon orders, conclusively demonstrated 
the many hundreds Railway Managers and others who witnessed these tests, that the brake being practically 


simultaneous its.action each car, long trains could readily handled and brought stop the least possible distance 
and without shock, 


Brake not Possessing these Advantages cannot Prove Successful. 


When properly fitted-with the Automatic Brake and good brake gear, equally good results may had every 
day practically demonstrated Burliagton, Iowa, the Chicago, Burlington Quincy where 
old cars fitted with air brakes that had been used previous tests and actual service nearly were collected 


and given several runs over the test course, making stops which actually excelled those made with similar train, under the 
auspices the Master Car Builders’ Association calling forth from the Committee Tests the following which quote 
from their report the Association 


“Making the the old car train its records seem the strongest way that the 
stops Burlington were not any sense show but what may expected every day service.” 
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ENGINEERING NEWS 


SPECIAL NOTICE. 


Two handsome photo-engraved display sheets, entitled 


“RECENT IMPROVEMENTS AIR 
“RECENT IMPROVEMENTS ROCK DRILLS,” 


Mailed free any one who will cut out this advertisement and 
mail with his name and address. 


THE INGERSOLL-SERGEANT DRILL 


PARK PLACE, NEW YORK: 


VULCANIZING COMPANY, 


DANIEL CHUBB, Secretary and Asst Treasurer. 
DANIEL MYERS, Vice-President. SAMUEL HASKIN, General Manager.- 


Office, Room No. 69. Wali Street, New York. 


MOST SCIENTIFIC, PRACTICAL, ECONOMICAL AND EFFECTUAL 
METHOD CURING, BEAUTIFYING, STRENGTHENING AND ABSO- 
PRESERVING LUMBER FOR ALL PURPOSES. 


Rackarock.” Drilling and Air 


contains Glycerine Gun Cotton. 


Cheapest, Best and Strongest. 
Composed two ingredients shipped and kept separate TUNNELS, QUARRIES, MINES, RAILROADS, 
until required for use the work. 


Blasted, 
Accidents its use any Tunnel. 


RENDROCK POWDER Park Place, PARK NEW YORK. 


Rules, Tables and Illustrations relating the Theory and Prac- 


tice Air Compression and Compressed-Air Machinery. 


THE BEST PRACTICE EUROPE AND AMERICA COMPARED. 


ENGINEERING NEWS PUBLISHING CO., Tribune Building, New York.| THE NORWALK IRON WORKS CO., So. Norwalk, Conn. 


Circulars sent application. 


MAILED ANY ADDRESS FIFTY CENTS. STOW FLEXIBLE SHAFT CO. Limited STOW SHAFT. 
Pa. 
Manafacturers 
Portable Drilling, Tap- 


ping, Reaming and 
Machines. 


Also Tools for Emery 


NOTES PRESS. 


Invented and 
factured the 


Manufacturing Co., 


BiNGHAMION, 


The author’s familiarity with both the theory and practice of his subject enables him to speak with 
authority, and he has condensed a large amouat of interesting and valuable matterin a small space. 
Liter ture on the subject is very scanty, and like that on other technical subjects, most of it is outof date. 
ENGINEERING News. 

The author treats the subject in an exhaustive and comprehensive manner, and the pamphlet is a very 
valuaole coatrioucion to scieace. TRADESMAN. 

Considering the scarcity of literature on the subject, the pamplet should find its way into the hands of 
many users of machinery. —Ta& COLLIERY GUARDIAN. 


work illustrated and cannot prove interest all using desir- Wheel Metal Established 1875. 
ing to become informed in the matter of compressed-air production. —-CHICAGO JOURNAL OF COMMERCE. and Wood : 
Tae esseatial all use air for any purpose. For tapping and 
It is carefully repaired with figures showing machinery and action, and is thoroughly descriptive.— Cattle v 
MANUFACTURERS Recon. 


Brushing, 4 reaming stay 
and 


gping, etc. 


The author has givea the matter the closest study, and nis comparison of the best practice of Europe 
and America in the use of compressed air is thorough and masterly. There is, up to date, a conspicuous 
carcity uf printed information on tuis really important subject, and this pamphlet cannot fail to be of 


considerable interest and service in the supply of needed knowledge.—AGE OF STEEL. General 
The pampnhiet is of current interest and may be studied with profit.—ENGINEERING RECORD. European 
Anyoue iaterese lia $1 will di 1 matter of vatue ia pam,alet, aad willbe well ‘paid by Agents 


“ fa2 daa Wali 2K) 62 ari his pamphlet is an admirable SOLLING & LOW B, 


| 


for Every Variety Service 


ANNUAL CAPACITY, 1,000. sizes 
PHILADELPHIA, PA. and 14” standard gauge. 
WILLIAMS CO., Prop. NARROW LOCOMO- 
MANUFACTURERS TIVES. 
TIV HOISTING ENCINES, 14” 18” 
LOCOMO ENGINES, double cylinder, reversible link. 
Adapted every variety service, and built motion. 


standard gauges and templates. Like parts diff-| Corliss, automatic and slide- 
erent engines same class perfectly interchangeable. valve. 


PASSENGER AND GOODS LOCOMOTIVES, CRUSHING OUTFITS. 
Mine Locomotives, Narrow Gauge Locomotives, 
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Furnace Locomotives, Steam Cars, &c. Solicited. 
PATENT 


LOCOMOTIVE ENGINE. 


works successfully roads having grades 
600 feet per mile and curves sharp 100 feet 
radius. built sizes weigh from tons 
tons working order, all thedrivers, Over 
350 daily use Railroads, Tram-Roads and 
Logging Roads the United States. For the same 
service will save from per cent. fuel 
over all other types 


MINING, TIP AND LOGGING CARs. 


ADDRESS 


Lima Machine Works, 


application any Railroad Contractor 

Contractors’ Engineer Foreman mentioning this 
aper, will mail, free charge, our 


ixth Edition Catalogue, containing dimensions, 
and illustrations Light Locomotives, 
Street Motors, etc., all sizes and gauges track, 
This catalogue contains information value 
all interested railroad building and not pub- 
lished elsewhere. Apply 


Builders Light Locomotives, 

531 Woop St., PITTSBURGH, PA. 
Lugano, Switzerland; Mt. Generoso, B.—Contractors’ Locomotives kept 
lvaly, and other places. For full partic- 


ulars address ESTABLISHED 1865. 


Locomotive and Machine Works, Richmond, Va., 


Send for Pamphlet. 


and Gar Works 


PITTSBURGH, PA. 


Approved eminent Rail- 
road Engineers Europe 
and America. 


In use at Harz Mountains, Germany; 
Himalaya Mountains, India; Puerto 
Cabello, Venezuela, S. A.; Ivan Moun- 
tains, Bosnia; Visp-Zermatt, and City of 


— 


BUILDERS LOCMOTIVES EVERY VARIETY SERVICE. 
Photographs and estimates application. 
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YOU CAN OBTAIN PROMPTLY 

the latest work any subject 

which you are interested ad- 

dressing ENGINEERING NEWS 


Building, New York City. 
WILSON MILLER, Pres. Treas. WIGHTMAN, Supt. 


support his own roller. The two Aldermen the com- 
mittee (including the chairman) voted for the Roller 


and the three councilmen against it. 


that pamphlet issued the Harrisburg Car Co. relating toa 
trial between the Aveling & Porter and Harrisburg machines 
Cambridge, Mass., Aug. 1890, tissue misrepre- Harrisburg Roller Indianapolis, Ind., after about 
weeks’ use, has twisted its grate bars, burned its 
broken the large casting and pin which support the forward 
wheels, and otherwise has shown serious amount wear and 
tear!!! the city authorities Madison, Wis. 


the relative merits the Aveling Porter and Harrisburg 
Rollers. 


During a week's work of the Harrisburg Roller at Cam- 
bridge several the spokes the rolling wheels were be- 
came loose, the grate bars were twisted from the excestive blast 
of the double cylinders and the imitation double a gear 
became loose and out of order. The engine was complicated and 
and incomparably inferior the Aveling Porter simple 
single-cylinder ngine. 


cannot understand how any comparison can 
choosing the Harrisburg Roller yours; but 


Despite these breakdowns and faults, the Streets Commit- suppose that the intelligent lacking and that 


tee voted buy the Harrisburg Roller, and the animus some other influences 
against The English was great with certain mem- E., Civil and 
bers of the committee that two of them actually voted not to 


hear the representative the Aveling Porter machine 1890, Engineer Brooklyn Parks Commission. 


Sieam Road Rollers, Road Locomotives, Street Sweepers, Stone Crushers, Ete, 
OASTLER, EXCHANGE PLACE, NEW YORK. 


THE “ABT” SYSTEM RACK-RAILWAY| 
FOR 


"ENGINEERING NEWS 


Conway. 


PA. 


Agents Manufacturers For 


“THE SURVIVAL THE FITTEST.” 


CUSHIONED CAR COUPLER. 


(M. TYPE.) LIGHTEST, STRONGEST AND BEST. 


AUTOMATIC, SELF-OPENING Correspondence Solicited. ALSO THE 
AND DORSTON SINGLE, DOUBLE 
SELF-ADJUSTING. Dorston Car AND TRIPLE-ACTING CUSH- 
INSURES SAFETY Equipment IONED DRAUGHT GEAR. 


Seventy-five per cent. 
NO. 305 WALNUT STREET, onthe part the and 


PHILADELPHIA. Bodies, and consequent great econ 


INDEPENDENT DOUBLE-ACTING 
GRAVITY LOCK. 
SLACK REQUIRED 


E. H. JOHNSTON, Pres |or *y Ni repairs. Increase in yard room 


UNCOUPLE. HAMILTON, Supt. ‘lof from cars per 
THE SAFETY CAR HEATING AND LIGHTING COMPANY 
THE HEATING SYSTEM. THE LIGHTING SYSTEM 
Utilizes any hot water heater without disturbing water supply. the Celebrated Compressed Oil Gas method. 
Safe, Reliable and Uniform Heat. use over 27,000 cars Europe and America. 

Leaving the heater always ready for emergencies. The best, cheapest and only safe light for 
and Quick Circulation. purposes. Brilliancy Unsurpassed 
OFFICE, 160 BROADWAY, NEW YORK. 

SOPER, President. ROBT. ANDREWS, Vice-President. GATELY, Secretary. THOMAS, Treasurer. DIXON, Mech. Engineer. 


PIERCE THOMAS 


Cortiandt Street, New York. 
GENERAL AGENTS. 


BRENNAN CRUSHER 


LARGE CAPACITY. 


Small Power, Few Repairs... 


Brooklyn Supply 


STAMFORD, Conn., and 123 Chambers 
Street, NEW 


Steam Road Rollers, 
Stone Crushers, 
Street 


IN, STOCK. 


CONTRACTORS MACHINES. 


Contractors Supplies. 


NEWS 


THE GIBBS COUPLER FOR STEAM HEATING 


Lowest Price. 
Proven Service. 
Easily Handled. 
Joints Uninjured 

Coupling. 
Westinghouse Type. 


Absolutely Steam Tight. 

Universally Interchangeable. 

Uncoup'es Automatically. 
Compact Form. 


Large Opening for Passage 
Steam. 


Simple Construction. 


THE SAFETY CAR HEATING LIGHTING CO. 


NO. 160 BROADWAY, NEW YORK, 


PENINSULAR CAR COMPANY 


FRANK HECKER, President, DETROIT, FREER, Vice Pres. and Treas. 


Manufacturers Cars All Classes. Car Wheels and Castings. 


THIRTY CARS PER 


Philadelphia, 


FEEDING BOILER 


Simple Construction, and will ork even 
SIDE Dirty Water. 


RUE’S 


Always works satisfactorily. Can used 
where pump would inconvenient. 


Washer and ‘festing Device. 
Through Pullman Vestibuled Sleepers Between 
EN, 


ST. LOUIS AND DENVER, CHEYENNE, OGDEN AND SALT LAKE 
Wood Worker Car Builder 


Pacific Union Pacific Rys. 
MANUFACTURER OF 


This the THROUGH CAR LINE above points, 
The McEwen Dumping Wagon, ARLISLE 


nd makes the TRIP IN 67 HOURS. 
Dumping, Tunnel, Construction, Mine 
Plantation, Hand, Push, ‘and 


—AND— 


CARLISLE, PA. 
RAILWAY AND MINE CARS. 
Middletown Car Works. 
WORKS AND OFFICE MAIN LINE 
ARTHUR KING, MIDDLETOWN, PA. 


SOUTH STREET, BALTIMORE, MD. 
Send for Illustrated Catalogue and Prices. and Steel Bridges, cents. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, Y., 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs, 
Plate and Spring Rail Frogs, Automatic Distant Signals 
Interlocked with Switches, Crossings Every Description 


LIGHT AND CASTINGS AND GENERAL TRACK EQUIPMENT. 


Automatic Showing Position 
ally Train, 


Automatic Showing Position Parts 
while being Thrown 


4 tb 
| 


NEWS 


CONSOLIDATED CAR-HEATING 


BANK BUILDING, 


ALBANY, 


CHICAGO: NEW YORK: CANADA: 


616 Phenix Building. 115 Broadway. Coaticook, 


FIRE-PROOF HEATERS AND STEAM COUPLERS 


SPECIAL APPLIANCES AND EXTRA STRONG FITTINGS EVERY KIND. 


COMMINGLER, DRUM AND RETURN SYSTEMS 


MCELROY, WESTINGHOUSE AND 


Rail Ends carried the arched beam and screwed with force 
15,000 Ibs.— making practically a continuous rail. Ww hole surface of base for support and = ear. 4 
No breakage of Rails or Joints. No “low joints No “creeping. No loose nuts. Cost of 
keeping track reduced one-third that with Angle giving smoother 


VIEW. 


ALL WROUGHT IRON AND STEEL. 

For further information address 


FISHER RAIL JOINT WORKS, Trenton, 
RAIL JOINT 


first mention Committee Rail Joints CONVENTION held 
THE SAFEST JOINT MADE. EASILY APPLIED. MADE FROM MILD STEEL. 


Does not reauire manipulation the rails. gives perfectly smooth, quiet riding track. ends. broken rails 
kept absolutely aligned and surface. Saves the Rails and Ties. reduces the cost keeping the track about 


WEBER RAILWAY JOINT MANUFACTURING COMPANY, FIFTH AVENUE, NEW YORK. 


THE COMMON SENSE SURFACE CATTLE GUARD. 


Fay 


PENSYLVANIA STEEL 


STEEL BARS Capacity 350,000 tons 
per Year. 


and 


Patented July 15, Price Kalamazoo. 


BUSH GUARD COMPANY, Limited, MICH. 


RAIL FROGS, 


With the Best and the most approved 


MAGNETO ELECTRIC 
Fixtures for Stub Switches. Operated Semaphore 


SIGNALS 


Supt’s Offices, 


208 South Street. 
OFFICE, 

Boston 


WHITE, 
PEARL STREET, MASS. 
PATENTED 


DAISY and EUREKA 
CONSTRUCTION 


For Street Railway Tiacks. 


Catalogues application, which see before 
chasing inferior higher cost. 
spondence solicite 


ars tions, both second-hand. 
ash Car Trust 
PUROHASING AGENTS MONTEREY GULP 


Railway Contracts and Securities Negotiated. this Paper. 


YOU CAN OBTAIN PROMPTLY the latest 
work any subject which you are interested 
addressing ENGINEERING NEWS PUB- 


LISHING CO., Tribune Building, New York City. 


Bouscaren’s Specifications 


Iron Steel Highway Bridges, cents. 


| 
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RECORD BROKEN. 


homson Meter WATER 


221, 212 and 213 Temple Court Building, 


NASSAU AND BEEKMAN STREETS, NEW YORK, 


HAVE 
The Hersey Manufacturing Company will make, free all 


THE MONTH APRIL. repairs their meters, which may returned the factory 
from wear from defective material construction, for period five 


MAY, 1891, 
repair insignificant that the company entirely warranted mak 


Trial meters any size sent water departments application. 


WHAT DOES MEAN? SOUTH BOSTON, MASS. 


BOOTH BROTHERS AND HURRICANE ISLE 
OFNEW YORK. 


Incorporated under the Laws the State New York full Liability 


(Sole Makers the Thomson Water Meter), 


OFFICE, Bank Street, New York. Mill 
JOHN BOOTH, OFFICE, New London. Long Cove, Harbor, Me, 


Granite island, Vinal Haven Me, 
CHAS, FERGUSON Rockland, Vinal Haven, 


Estimates furnished for all kinds work and heavy masonry. Paving Blocks 


BELKNAP MOTOR 


Little Water Motors, 


Comb. Motors and Dynamos, Cyclone Coffee 
Mill, Electric Motors and Dynamos. 
Lighting Plants for Water-Works Pumping 
Stations Specialty. 


SEND FOR DESCRIPTIVE CIRCULARS, 


PORTLAND, MAINE. 


Cut 6-inch Extra Heavy Rotary 


These meters are made with Bronze Composition Vulcanized Rubber Pistons 
may desired, from and including the size. 
The working parts all sizes above the are entirely Bronze Compo- 


TWO 12-INCH METERS 


this pattern are now use the Passaic Water Company, Paterson, 


SEND FOR CATALOGUE, ETC. 


WORCESTER, 


five years, manufacturing and 
MORE SHUTTING OFF. 
SLEEVE and TAPPING APPARATUS. 


ENGINEERING NEWS 


MARVELOUS TEST! 


Hon. Commissioner Public Works, Providence, 


New York, June 
DEAR Sir have had the pleasure furnishing your department during the past ten years about 5,500 Crown the last ship- 
ment fifty Crown Meters furnished you, sent five our “A” style Crown Meter. write ask you your has tested any 
lot meters, and, so, will you send copy such test Yours very truly, 

JOHN KELLEY, President. 
Joun Esq., President National Meter Co., 252 Broadway, New York Provipence, June 
:—Your request the 8th inst., for copy the test for accuracy Crown Meter, pattern, received. 


Enclosed find 
copy the test meter No. 84,169. 


Yours respectfully, ROBERT SMITH, Commissioner, 


FOR ACCURACY CROWN METER No. 84,169, “A” PATTERN, MARCH AND APRIL AND 


Hours. Minutes. Seconds. 
| | | 
“ “ 7 23 10 “ 617 “ 0.9 
“ “ | “6 
7° 5 5° I 644 3-5 


WHAT DOES THIS TEST SIGNIFY 


One Cubic Foot Water Stream was Registered Seconds. 


The disks used were made Brown Sharpe Manufacturing Company. 


NATIONAL METER COMPANY, 


MANUFACTURERS 


Empire, Gem and Nash Water Meters, 


252 BROADWAY, NEW YORK. 
159 FRANKLIN STREET, BOSTON. 


WATER METERS MADE AND SOLD DATE. 


JUNE, 1891. 


- 
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Concerning Our Book 


There never was time when 
engineers could stock their li- 
braries cheaply they can 
now. And there never was 
time the history En- 
News when many 
its subscribers were buying 
books now. Within the past 
month sent one subscriber 
Pittsburg $206.25 worth 
ton, $160; subscriber 
Central America, $88.75, besides 
hundreds smaller orders. ‘The 
discounts the above three 
orders amounted over $100; 
our profit was small, but the 
money arrived with the orders, 
there was extra cost for 
bookkeeping, correspondence, 
copying bills, and possible 
dunning after months delay. 
did our level best” 
please our customers well 
they pleased us. 


Baumeister’s and 
Sewerage Cities” favorite; 
the market. The 
Chicago, says it: 


“We will not attempt give evena 
synopsis the teachings the volume, 
for brief review, even columns, could 
not justice. Those interested this 
important field work will find rich 
facts and suggestions, and covering the 
whole subject under investigation.” 


The fact is, Prof. Baumeister 
has collected pretty much all 
the information which various 
American engineers been 


BOURBON 
Copper Brass 


WORKS. 


PATENTED 


FIRE 


Hydrant 


AND 


Valves, 


ALSO MFRS, 


Brass 


Description, 


198, 200, 202, 204 
FRONT ST., 
CINCINNATI, 


those 


advise 
which 
financially able give their city 
engineer year Europe for 
the purpose sewer explora- 
tion buy this book 


municipalities 


has not already bought one. 
But think nearly every city 
engineer the cities over 
inhabitants has bought 
one already, have sold 
nearly enough the num- 
ber such given the last 
census report. You will not 
make mistake buying this 
book, other treatise the 
same subject will published 
this country for years 
come, all, which cover 
the same important ground 
which does. 


The best and most complete 
Encyclopedia Civil Engineer- 
ing America, not, indeed, 
the whole for the past 
there better one, please 
name it, and will give 
publicitv the better publica- 
tion. The great value En- 
GINEERING NEws work 
reference now very much en- 
hanced the publication 
our GENERAL INDEX, covering 
the volumes from 1874 
inclusive. The owner one 
two volumes cannot realize the 
vast mine con- 
cerning the Engineering work 
the world during the years 
named until has carefully 
studied this Index. 


BOOKS 


veyors, 
Railroad Construction,and 


for 


RENSSELAER 


BRASS AND IRON 


Gate Valves 


FOR 


WATER, GAS, STEAM AND 


Y. 


FOR SALE VERY 


Seconp-Hanp Books belonging to the estate of a 
recently deceased engineer. 

Forney’s Catechism of the Loc omotive, 1879 

Transactions American Institute of Mining” Engi 
neers. Vol. V. in paper covers; Vols. VII. and VIII 
in Wg Morocco, marbled sides. Being for years 
1879-80. $10 for the three volumes 
or $4 r volume. 

Reports to the Aqueduct Commissioners, “sivinga 
review of the work from 1883 to 1887, including the 
plans and work of construction of the new Croton 
aqueduct to that date, and the proposed dams and 

reservoirs and other Quarto, 63 
pages of text, 13 tables, photogravures, profile 
of entire line, 53 sheets of handsomely litho- 

graphed drawings Caarsting details of survey 

ced construction, This book is out of print and | 
absolutely unattainable. Price $1). 
The above books are all in excellent condition, as | 
unsoiled as the day they were bought. 

Les Chemins de Fer emAmerique, par E. Lavoinne | 

Text 547 pages, and | 

Out of print and rare. 


et E. Pontzen. One vol. 
atlases of plates, 39 in all. 
Original price $15. Price $5. 

Re ports o Explorations and Surveys for_a Ship , 
Canal by the of Tehuantepec. By 
R. W. Shufeldt, U. 8. 1872. Gov't Report. 152 | 
pages, 19 large’ maps, > “ilustrations. $1.25. Out | 
of print. 

Zeitschrift des Vereines Deutscher Ingenieure. Nos. 
lto 36inclusive, January to September, 1890. This | 
publication corresponds to the ransactions of the 
Am. Soc. C. E. with us, and the yearly subscription 
is $8 in Germany. Price of 36 Nos. $3.60. } 

Hydrodynamik. Von Gustav. Ritter von Wex. 

‘aper —— 5 folding plates, 6 tables, 168 

Da 

mht ..8 s Getting on in the World; or Hints on Suc- | 
cess in Life. $1. | 

De Coulange’s The Ancient City; a Study on the Re- 
ligion, Laws and Institutions of Greece and Rome. 
from the French by Willard Small. 

Ausfuehrliches Lehrbuch der 4nalytischen 
oder Hoehern Geometrie zum Selbstunterricht. 25 
cents. 

Logarithmisch-Trigonome- 
trische Tafeln. 5 cents. 

Bauschinger’s Elemente def Graphischen Statik. 
$1. Text and atlas, two volumes. $13 - 

Huette Ingenieurs Taschenbuch, 1870. $1. 

Tetmajer’s Die Aussern und Innern ire fte Brueck- 
enund Dachstuhlconstructionen. 25 cents. 

Wernicke’s Lehrbuch der Mechanik. $1 

Beschreibung der Bruecken bei Neuflli, U. S. ¥ 
Translated from the French of Perronet by J. F 
W. Dietlein. Two parts. $1. 

Bruhns, A New Manual of Logarithms—Seven Places 
of Decimals. §2. 

— Leitfaden zur Bergbaukunde. Vols. I. and II. 


voi 's Lehrbuch der Geologie und Petrefactenkunde. 
ols. I.and II, $2. 


Express charges paid purchaser 
FOR SALE BY 


Engineering News Publishing Co. 


ENGINEERING NEws. 
and Jan.-Dec., 1888, bound one 
vo 


Vol. 19, Jan.-June, 1888, bound. 

Vol. 19, Jan.-June, 1888. bound. 

Vol. Julv-Dec 1888, bound. 

(2) Vol. 18, July-Dec., 1887, hound. 

(2) Vol. 21, Jan. June, 1889, bound. 

and 14, Jan.-Dec., 1885, bound one 


(3) Vol. 24, 1890, bound. 

The above for sale subscription rate wit) 
cost of binding added. 

copy The Thames River Bridge, $5. 

tee the Water-Works Assoc.,’ $2. 

copy Civil Architecture, Edw. Shaw. 

copy Report Quaker Bridge Dam 
gineers Church and 1887. 

lcopy Reports High Masonry Dams 

Shunk. 

copy The Brooklyn Water-Works and 
Sewers—A Descriptive Memoir. 

copy Selected Designs Modern 

copy Shoppell’s Complete Collection 

copy Aqueduct Commissioners’ Keport. 


Practical tch Work. 


band-book for track foremen. 
Penn, 174 pages. Price 


J. HUDSON, 
Trafic Manager. 


A, H, HANSON, 
Gen’) Passenger 


c. A. BECK, 
General Manager. 
@&. C. MARKHAM, 
Ase’t Trafic 


PLOW 


Contractors, 


TRUSS BEAM 
PLOW. 


Steel 
Point. 


Strongest 
Plow 
Made. 


Carts, Serapers, Road Rollers, Shovels, 
Picks and other supplies always 
stock, 


Send for 100-page catalogue. 


EMPLOYMENT 


. 

GRANGER BLOCK, SYRACUSE, 

(P. Box 553). 
Civil, Mechanical, and Mining 
Architects, Bridge Companies, 
Corporations and Contractors fur- 
ished with help all nds free 
f charge. 
Unemployed Engineers and Architects As- 


Cleaning and Sewerage 


UNIVERSITY. 


Please copy “Sewerage and 


Yours truly, 
Professor Civil 


PULLMAN SLEEPERS TRAINS 


MANUFATURERS 
Valves and Fire Hydrants 


ALSO - 


Check Valves, 
and Yard and Wash 


HYDRANTS. 


SEND FOR CIRCULARS. 


MANUFACTURERS 


STEAM, GAS AND WATER 


FACTORY AND OFFICE 
938 954 River st., and 
TROY, NEW YORK, 


FIRE HYORAI HYORANTS, 


WITH WITHOUT INDEPENDENT VALVE. 
All Valves and Hydrants with BAB- 
BIT METAL SEATS and 


NON-CORROSIVE WORKING PARTS. 


GENERAL OFFICE AND WORKS: 


VALVE Co. Indian Orchard, Mass. 


TREASURER’S OFFICE : 


MANUFACTURERS PATENT Kilby Street Boston, Mass. 


STEAM, WATER, GAS, 


durable, frost-proof, inexpensive, and efficiency unap- 
ETC., ETC., ETC. 


proachabl 
inches, 


The valves are of the best gun metal. It has a very superior pos 
waste valve. All hydrants are tested hydraulic press- 
163 ALBANY STREET, 
BOSTON, MASS. 


Tamaqua, Pennsylvania. 


will deliver fire stream larger volume and greater force than 
any other hydrant; most valuable feature gravity systems. 
Adopted by U. S. Government, State of Illinois, and many others. 


from report hydrant tests, Selim Pea 
body, Ph. D., Regent University of [linois. 


LUDLOW ...25.6 -square inch hydrants used 
CREGIER without nozzle. feet hose 


Send for Full Report. 


RICHARD BEAUMONT, Manufacturer, 


GALVIN 
BRASS IRON WORKS, 


MANUFACTURERS 


CONICAL COMPOUND WEDGE GATE 
VALVES 
WATER, STEAM, GAS AND 
Branch 154 Lake St., 


Send for Circulars. 


All wearing surfaces composition, drips 


Unexcelled for simplicity construc- 
below the main and cannot freeze. 


tion, durability and low cost maintenance. 


Stones gravel will not clog it. 


Fire 
Holyoke Hydrant 


Works, 


LACY MFC. CO. 


LOS ANCELES, CAL. Straightway Vaives and Fire 
BROAD 
Bower-Barff Rustless Iron Process. 


The only magnetic oxide process for rendering classes iron work For 
-enses and information apply the Nassau St., New York 
Riveted 


and Iron SUMNER COODWIN, 


Water Pipe, Oliver Street, Boston. 


CLAFFY, 


MANUFACTURER AND DEALER IN 


Contractors’ and 


Iron Tanks, MANUFACTURERS AND JOBBERS OF 


WROUGHT IRON PIPE, 


sheet iron 


STEAM, GAS AND PLUMBING 


SOLE MANUFACTUREBE OF 


Patent Derrick Foot 


Guy and Stretchers. LACY PATENT IRRIGATING HYDRANT. 


- 
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The American Company, 
AKRON, 


Send the General Office 


STANDARD 


AKRON 


SALT GLAZED 


THE BEST the CHEAPEST. AGAINST THE WORLD 
WELL SUPPLY COMPANY, 


FULTON STREET, NEW YORK. 

Also Pittsburgh, Bradtord and City, Pennsylvania. 
Manufacture and Sell every Article, Appliance 
EITHER FOR GAS, OIL, WATER, MINERAL TESTS. 


BOILERS, DERRICKS, PUMPS, 
TUBING FITTINGS, CORDACE. 


Brass and Iron Goods and Supplies 


| 


Akron Sewer Pipe Co. 


for 


Buckeye Sewer Pipe Co. 


Price Lists, Discounts and 
Sewer 


Catalogue. 
Robinson Bros. Co. 


Lasts Forever 


WELL COMPANY, 


705 Market Street, St. Louis, Mo. 
System Tube Wells.” 


For Water-Works, Railway Stations, Factories, Breweries, etc, 

The practical experience eighteen years Well Sinking almost 
every State the Union enables determine the best Practical and 
Economical method securing the most satisfactory results pro- 
curing water supply. claim that the tube well material manufactured 
without equal the United States and have abundant testi 
monials support ourclaim. Estimates made work the 
United refer the publicto the Memphis Artesian Water Com 
pany whom our system solely and entirely used. 

Deep Catalogues mailed application. 


Gas, PETROLEUM WATER. 


Catalogues and Price Lists Application 


CHEAP. PURE COLD WATER. Planing and Shaping 


he Wagner Patent Steamed Filters or Underground Machines. 
free cheaper; free from every way the ordinary plan- 
tainting; have surface exposure wear, and yield 


2,000,000; Joliet, 3,000,000; Ice and Cold Water Co., Special 
Dayton, Ohio, 9,000,000, and Newton, Kan., nearly 
1,000,000 gallons daily capacity. catalogue 
hey are adapted for Water-Works in Cities, Towns, 
Villages, Asylums and Water Snpplies for Paper Mills, mailed 
satisfaction, yielding water pure and 
guarantee satisfaction. For further particulars, 
Address 


Commercial Gazette Building, 


Hyatt System Water Purification. 


Contractors for ‘ine work all kinds where divers are required. 
sunken FULL INFORMATION FURNISHED APPLICATION. 
Laying Submerged Pipes for Water Gas and Sewerage a Specialty. 


ST. LOUIS, MO., 


QUALITY UNSURPASSED. 


200 DAILY. 


CARRY LARGE STOCE. 


SEND FOR PRICES, 


Fy: 


ENGINEERING NEWS 


JAMES BRAND Generale des 


QUAI VALMY, PARIS 
NEW Sole proprietors the 


Howarp CARROLL, Pres. C. CLauseN, Treas. C.8. CHAMBERLIN, Sec. HENRY Bowze, Gen. Man 


THE SICILIAN ASPHALT PAVING CO. 


THE NATURAL SICILIAN ROCK ASPHALT, 


THE MOST DURABLE ASPHALT THE 


Laid on 9 streets in New York, N. Y. 

Laid streets Montreal, Canada. Laid London, England. 

Laid on 9 streetsin St. Augustine. Fla. | Laid on 50 streets in Kerlin, Germany. 

Laid on 4 streets in Rochester, N. Y. | Laid on 13 streets in Paris, France. 
Laid Hanover, Germany. 


| Laid on 4 streets, in Allegheny, Pa. mines of Seyssel 


Ragusa, &c. 


W. H, Detano, Director; Leon Mato. Con, Eng, 


SOLE AGENT FOR 


BURHAM (ENGLISH Architects and Engineers are specify 


ASPHALT PAVING 


Only Rock Asphalt Mas- 


Importer of the following Cements : — Rock Asphalte, for roadways, the worl 
United States. Made from taining Sand Coal- Lafarge French Coarse. for the United States Canada 
Sicilian and German bi- tar. Cheaper than any ser- 


Unequaled for all purposes for which 


For Breweries, Ice Houses, Floors, Cellars, Stables, Yards, Sidewalks, Roofs, 


OFFICES: TIMES BUILDING, NEW YORK. 
Agents for Rochester and District: THE ROCK ASPHALT PAVEMENT German 


Building, Rochester, Agents for Dominion Canada: THE SICILY 


WILLIAM DICKINSON. COURTLANDT DIXON. JEROME KING. 
JOHN DICKINSON. HUTCHINSON 


DICKINSON BROS. KING, 


IMPORTERS THE 


CELEBRATED and ENGLISH 
PORTLAND CEMENT. 


Portland Cement used. Tests and 


Testimonials Engineers, and 


Useful Pamphlet sent free appli- 


cation. 


BUCKEYE PORTLAND 


BELLEFONTAINE, OHIO. 


Gibb’s Portland Cement. 


the most use, and are invited with 
other brands. 


Extract paper read before the Am. Soc. 


, sent on application 


Howard Fleming, Liberty St., New York. 
FRANCIS,”’ English. HEMMOOR,”’ German. Black Cross and Lagerdorfer Portiand. Koman and Keene's Cements. 


This Cement has been in general use throughout the West and South since 1830; most of the 
works having been constructed with it. Orders for shipments any part. the country 


WORK Railroad Stations, Public 
FLOORS rail water, will receive prompt and careful attention. Sales for 1890, 1,533,579 


Buildings, Stables, Cellars, &c. 


ROOFS CARRIAGEWAYS SIDEWALKS WESTERN CEMENT ASSOCIATION, 247 W. Main St., Louisville, Ky. 
Utica Hydraulic Cement 
ENGINEERING NEWS. VAL TRAVERS ement. 


—ROCK ASPHALTE.— 


Fireproot and 
For estimates and list Works executed 
apply 


The Neuchatel Asphalte Co., Ltd., 


266 BROADWAY, NEW YORA. 
ROBERT BUTCHER 


ASPHALT PAVING BLOCKS AND TILES. 


For Streets, Sidewalks, Gutters. Railway 


Stations, Cellars, Breweries, Areas, 


The undersigned are General Agents for the James Clark and Black Ball Brands 
Utica Cement, general use throughout the West for the past years—specially adapted 
for Sewer, Water and Gas Works. Capacity, 2,000 Barrels daily. Used exclusively 
for the past 20 years in the Construction of over 400 miles of Sewers in Chicago, and by 
the several Gas Companies of the same city. Warranted equal to any Hydraulic cement mannu- 
factured in this country. Orders will receive prompt and careful attention. 


HOWARD HYDRAULIC 


CEMENT. 


FOR INFORMATION AND PRICES WRITE 


Howard Hydraulic Cement Co., Chattanooga, Tenn. 


Crushed Limestone and 
Trinidad Asphaltum, subjected toa pressure 
of 3,000 pounds to the square inch at 250° 


Etc. 
~ 


ment. 
Subjected years’ trial. 1889 over 


5,000,000 these blocks and tiles were laid Washington, Philadelphia. Camden, 


Trenton, New York, Chicago, etc. Manufactured THE HASTINGS 
140 New York, 


UNION AKRON TOMKINS CO. 
Sole Manufacturers of the 


TOMKINS COVE CRUSHED BLUE 
arran equal any Hydraulic Cement manu STONE FOR CONCRETE AND 
tured ally adapted for CON- 

CRETE and use UNDER MACADAM. 

works 1,500 barrels daily, 


SOLE MANUFACTURER 


or THE 


ADDRESS 
Cement, Brick, Color, Plaster 


CUMBERLAND 


Sales the United States, PORTLAND CEMENT 


made. Circular with Testimonials and Tests 
Sales Office St., New York City. application. 


HYDRAU LICS, Lesley Trinkle 


Successors 
Prof. Mansfield Merriman. Harris Co, 
The most complete and thorough treatise 


THE 


This style Rock Breaker after years prac- 
tical test HOME and ABROAD has proved 
the BEST ever designed for the purpose brenk- 
ing all kinds hard and brittle substances such 
Quartz, Emery, Gold and Silver Ores 
Coal, Piaster, Iron, Copper, Tin and Lea 
@res. Also for making 


Railroad Ballast and Concrete. 


Dyckerhoff, Burham, 
Hydraulics published the language. iilton’s, 
Designed textbook for technical schools Gibbs, Hanover 
and use engineers. 8vo, cloth, 384 Portland 
pases. 109 illustrations, tables, many new Hudson Biver Rosen- 
ormulas. Third edition now ready. ice dale Cements. Improved 
Forsale ENGIN News PUB- Union Union Cement, 
Co., Tribune Buil ing, New York. Av, 


FARREL FOUNDRY MACHINE CO. 
ANSONIA, CONN. 


Bacon, Agents, New York 
Philadelphia, 


— 
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WOOD CO. 


Engineers, 
Founders, 
Machinists, 


400 CHESTNUT STREET, 


PHILADELPHIA, PA. 


GAS AND WATER WORKS. 


MANUFACTURERS ALL KINDS 
AND SIZES 


HYDRAULIC CRANES, PRESSES, LIFTS, Erc. 
TURBINES AND WATER POWER 


Foundries 


Frorencea, 
and Works: { Fron 


ERVIS 


The Cheapest Most Durable Paint 


BRIDGES, METAL ROOFS and ALL EXPOSED 
METAL aND WOODWORK. 


Also Warren’s Anchor Brand Asphalt Roofing and Paving Materials. 


SEND FOR AND SAMPLES. 


THE 


CAMBRIDCE ST., EAST MASS., 


AND DEALERS 


Gould’s Steam and! Water Packing, the Original Ring 
(Patented June 1880.) 

For Piston Rods, Valye Stems Steam and Steam Pumps, and 

especially adapted for Electric Light Plants, etc. Self- 

Lubricating, Steam and Tight. Less friction than’ any 

known Packing. Neyer grows hard directions are followed. Does not 

corrode the rod. Every fully warranted. 

after trial for returned our expense. None genuine 
without this Trade and date patent stamped wrapper. ALL 
SIMILAR PACKINGS IMITATIONS AND CALCULATED DECEIVE. 


ordering give EXACT diameter Stuffing Box and Piston Rod 
Valve stem. 


Waterways and Water Transport different countries, 
the Panama, Suez, Manchester, Nicaraguan 
clo 
Circulars and catalogues 


Trade Mark. 


POUND. 


ALUM 


Offer guaranteed equal purit 


the best the market $1.50 per 


lowest market prices. 


Aluminum polish, very efficatious non-poisonous, suitable for household use 
well for purposes. 

Aluminum solder. 


BAUMEISTER, 
Sewerage—Sewage Disposal—Street Cleaning 


$2.50 
ENGINEERING NEWS PUBLISHING 


CAST IRON PIPE. 


FREEMAN’S VALVE INDICATOR Posts. 
Gas HOLDERS AND GAS MACHINERY. 


HYDRAULIC TRAVELING CRANES. 


MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 
ICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGS. 


OFFICES: CHICAGO, 703-7 PHENIX BLDG. 


JOHNS’ 


ASBESTOS MATERIALS, 


per cent less than Millboard 


Asbestos Piston most durable and easily applied. Indestructible 
acids any degree heat, 


Asbestos Cloth, Cord, Twine and Sewing Twine, Asbestos Building Felts 
and Sheathings. 


Vulea beston, for electrical plates, rings, washers, sheet packing, accumulator cells, etc. 


Sole Manufacturers Steam Packings, Roiler Coverings, 
Paints, Roof Paints, Roof Cement, Fire-Proof Paints, etc. 


MAIDEN LANE. NEW YORK. PHILADELPHIA. BOSTON. LONDON 


VALVE 


ADAPTED 
FOR ALL 


TRAUTWINE’S POCKET BOOK. 


“Without doubt has proved itself the most useful hand book 
the language for the ana 
Mining Journal, Aug. 25, 


Globe Special Castings 
FOR WATER-WORKS. 


Adopted 1887 more tnan Citles. 
BUILDERS IRON FOUNDRY. Providence, 


200K MONEY Bi USING THE ISAAC B. PUTIS PIPE 


an 
North High 
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MANUFACTURERS Mines and Works: COUNTY, OHIO. 


Brick, Fire Clav 


AND ALL 
Fire 


THE BRIDGEP PIPE CAPACITY. 6500 CAR 


BRANCH Charles H. Colgan & Co., 145 N. Y.: the Colman- Hamilton 


VITRIFIED SALT GLAZED 


AND Flue pipe and Flue Linings, Fire Brick 
Ground Clay, Tile, and all Fire Clay Pro 
ducts. 

TORONTO, Jefferson Co., Ohio. 


(Office: Gregory Block, opposite Depot), Toronto, Onta 
AND DRAIN PIPE, any simila 
Chimney-Flue Chimney Tops, Street-Paving Brick. etc. Every 
GENERAL SEWER AND WATER-WORKS CONTRACTORS. 


Sewer and Railroad Culvert Pipe. 


New Cumberland, Va., St. Especially recommended for smoothness inside surface and conformity true circular shape 
STANDARD SALT GLAZED O.. TENN 


MANUFACTURERS OF 


CEMENT PIPE CO., 
SEWER PIPE, 


SEWER PIPE. 


Also DOUSLE STRENGTH for CULVERTS. PORTLAND CEMENT 


COAL 


PRESENT THE ADVANTACES 


Hand 


Great Saving Coal. 


Leaving Better Condition. 


FOR DESCRIPTIVE CIRCULARS ADDRESS 


EDISON GENERAL ELECTRIC CO., 


NEAREST DISTRICT 


DISTRICT OFFICES: 


ict, Toronto, Pacific Coast District, Edison Bui'ding, No. 112 Street, San Francisco, 
Eastern District, Edison Buildinz, Broad Street. New York. Rocky Monntain District, Masonic 

New No. Street, Boston, Maas. District, No. Decatur Atianta, Ga. 


— 
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YOUNG SONS 


Engineering, 
Mining 


AND 


Surveying 


Philadelphia. 


GURLEY, 


Manufacturers 
Engineers’ 
and Surveyors’ 


Will send our 
Price List of new im- 
provements 
tion, 


Manufacturers 


MEASURING TAPES 


Cotton, Linen and 


For ALL PuRPOsKa, 
351 353 Classon Ave., 
BROOKLYN 


FROST ADAMS, 
CORNHILL 
BOSTON, MASS. 


Tapes, Chains, Field 
Books, &c. 
Send for tilus 


Surveyors 
AND 
Supplies. 


Mail orders promptly attended to 
trated catalogue. 


Surveyors’ and Engineers’ 
INSTRUMENTS SUPPLIES. 


1853, Send for Catalogue. 


Holmes’ Flexible Joint. 


have perfected and patented the 
best flexible joint for water pipes, gas 
pipes, steam pipes, compressed air 
pipes, oil, etc., etc., for use with either 
cast wrought pipe, flanged, head 
screw joints, easily attached and 
detached, and its use pipes can 
any angle without 
trouble and with the least amount 
friction possible. will allow 
more movement any direction than 
any other joint without leaking, and 
very reasonable price. 

solicited. 


Grand Rapids, Mich. 


FITCHBURG RAILROAD. 


Short line the East and West, Sleep- 
ing and drawing-room cars all express 
trains. 


BOSTON. MASS. 


ESTABLISHED 


MANUFACTURERS 
Submarine Armor 
Diving Apparatus. 
ROSE NEW YORK, 
IMPROVED ROLT HELMET 


KEUFFEL ESSER NEW YORK. 


BLUE PRINT PAPER. 


TRAOE MARK 
the cheapest, waste, failures. 


light weight but very strong. 
makes the best prints. 


made stand very much washing. 


keeps longest and gives the most per- 


when washed and dried stronger 
manent prints. 


than it was before. 
IMITATIONS are plentiful. The principal advantage claimed for the imitations is the low price. 


that the cheapest, for the reasons stated above. 
&@. Biue Print Paper is the best for prints for, mailing, etc. 
Columbia Blue Print Cloth, recommended for prints for rough usage. 


Mignosine Paper gives black lines on white ground. 
Positive fac-similes of drawings from tracings. 
Samples, Price Lists and information cheerfully furnished. Photo Printing for the Trade. 


CHARLES BRIGHTLY, 


MANUFACTURER 


Mathematical, and Surveying 


INSTRUMENTS. 


PHILADELPHIA, PA. 


WOOLMAN, 


116 FULTON STREET, 
NEW YORK. 
200 page Catalogue Engineering 
struments and Drawing Materials ap- 
plication and mention this Journal. 
BALL-BENNETT COMP ANY MANUFACTURERS OF THE PATENTED 
DUPLEX 


Manufacturers every known DRAWING MENT quality. Guaranteed 
Superior to any Domestic or Foreign. Circular on Duplex Pen free, ‘Office: 1407 Chestaut 
Philadelphia. Factory: Frankford, Pa, 


ESTABLISHED YEARS, 


HEADQUARTERS THE WEST 


FOR 


} TRADE MARK. 


RAWING 


te, 


ALL DESCRIPTIONS. 
ALOE 


Our Transits and Levels are Unsurpassed. 
Our Department Drawing Papers Unequaled 


Quality Papers and prices lower than any other house the States, full line 
Tapes, Scales, have the most complete stock America, Every article warranted. 
Send for New! llustrated Catalogue; the finest published, 


Engineers’ and Surveyors’ Instruments, 
OFFICE AND FIELD SUPPLIES. 


West 8th St. Kansas City. 
Bouscaren's 
and Steel Highway Bridges, cents. 


Specifications 


DEANES PAT. ADJUSTABLE 


HELLER BRIGHTLY, 
Spring Garden and Philadelphia, Pa. 


Without decreasing size any 


part our Transit 
we have redu the weight one 


half, An ordinary Transit Tele- 
scope magnifies from di- 
“ CLIMAX.” ameters ; our new Transit Tele- 


soope (length 10; inches, shows 
objects erect and not inverted) 
magnifies diameters and 
read time watch dial 988 
feet. Our new Mining Transit 
weighs 5¢ Ibs. 

These instruments are used 
the Government, which, 
since October last, has ordered 
Transits, Levels, and all State Geological 
Surveys now progress, and all Engineers who 
have work great accuracy, 

Descriptive and illustrated Price List sent post-paid 
application, 


DEANE, HOLYOKE, MASS. 


For Sale All Dealers 


Send for Circulars. 


Completed Deadwood. 
from Chicago, Peoria and St. now 
ompleted, and daily passenger trains are run 
ning through Lincoln, Neb., and Custer, 
Deadwood; Also, Newcastle 
Sleeping 


ADVERTISE CONTKACT WORK 


IN 
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QUEEN 


PHILADELPHIA, 

RAILROAD 
ENGINEER 

PLAIN 


Power 
diam, Vertin 
adjustment to tela 
scope. §= Compound 
long centres, Two 
outside verniers 
reading to minutes 
Five-in. needle; 
in, graduation, Pat. 
ent focusing adjust. 
ment to eye piece 
Improved attach. 
ment to tripod 
Shifting tripod 
with slide protector. 
tangent and oppos 
ing vlece, com 
with box, tripod and 
the usual socessories 
price $150. 


and 


Same Transit 
above described, 
but with addition 
level 
vertical arc, clam 
and tangent, 
tripod and box com 


plete, price $1 80, 


20-in, Power, 40 
to 50 diameters, 
as desired, Im- 
proved  adjust- 
ment eye piece. 
Shifting tripod 
head, Complete 
with wiped, ben, 
sunshade, screw 
drivers, plumb bob ete., price $110, 
Any of these instruments sent on approval, wi 
privilege return not satisfactory. 
QUEEN Philadelphia, 
Catalogue on application, 


BUFF BERCER 
PROVINCE COURT, BOSTON, 
Manufacturers all kinds 
most improved 
Surveying, Engineering ano 
Astronomical Instruments. 

Large Illustrated Catalogue and 
Manual their Engineers’ and 


Surveyors’ Field Instruments 
Engineering and 
INSTRUMENTS. 


MANUFACTURED 
BECKMANN 
Adams Street 
OHIO. 
First-class work reasonable prices. 


LATEST IMPROVED 


AND 


Mining 
MANUFACTURED 
HEER SELIC, 
(Successors to L, R, Strassberger 
192 & 194 Madison St., CHICAGO, Th 
Write for Lilustrated Catalogue, 
Instruments carefully 


PFISTER. 


WOCKASOR TO 
WHITCOMB 
MANUFACTURER oF 
Surveying and Engineering 


All kinds Repairing promptly 


FAUTH CO., Manufacturers 


INSTUMENTS. 
Acouracy powerful telescope, 
ness with great strength, compact construction 
workmanship are the chief characteristics 
our instruments, Send for catalogue describing 
Sight Arra use, 
ASHINGTON 


0 ENGINEER’S LEVEL, 


SHOVEL. 


NS 


/, 


Z 


197-203 Congress Street, Boston, Mass. 
and West Monroe Street, Chicago, Ill 
1-7 First Street, Portland, Ore. 


INDU 


CITY. MICH. 


Cranes, Dredges, Wrecking Cars, Steam Shovels, Pile Drivers. 


Tables, Transfer Tables, Hoisting Engines, Rail Sawing 
Machinery, Freight Conveyors and Elevators. 


New York Agency, OFFUTT CO., cor. Church and Rector Streets. 


BEATTY SONS, 


DREDGES, 


DERRICKS 


SHOVELS, 
POWER HOISTERS, and STONE DERRICK 
CENTRIFUGAL PUMPS AND OTHEB PLANT FOB CONTRACTORS USE, 


VICTOR EXCAVATOR. 


We are now prepared to show, by unrefutable proofs, that our excavators are way a long ways) head of 


all our competitors, the highest premium, the face the pewerful opposition two rings who 
beat 


now sdmitted all who 
have used the kinds 
Excavators that the Victor is the 
best one the market, 
the most powerful, quickest 
working, most durable, best = 
portioned, easiest handled, few- 
est parts, least likely get out 
order, and therefore the least 
expense keep up, and the 

Its simplified 
petented devices «hich avoids 

complications, has the 
best record excavator 
ts 


over 
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THE MARION STEAM 


MANUFACTURERS 
SHOVELS, 


Wrecking Cars, Dredges, Railroad Ditchers, and Ballast 


All our Machines guaranteed give entire satisfaction, otherwise may returned 
our expense. 


For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 


599 West Center St., 
MARION, 


PATENT BALLAST UNLOADER 


JAS. BLESSING, Prest. JAS. CLARK, Vice-Prest. JOHN HOWE, Secy Treas, 


Osgood Dredge Company, 


State St, ALBANY, 
Dredges, 
Ditching Machines, 


Derrick Cars, 


Excavators. 


OTIS CHAPMAN, 
STANDARD GRAVEL AND HARD PAN 


EXCAVATOR, 


4 MANUFACTURED EXCLUSIVELY BY 


John Souther 


BOSTON. 
displaced ONE-QUAR- 
TER LESS EXPENSE 
than any other 
machine. 


+ 


hereby that used the Otis patent improved Steam Excavators the 
twenty years, all kinds earth excavation, and believe the best dry land excavator 
use, and the only one that will work hard pan material. have excavated 
and put into vars five million yards under one contract for making land Boston; witn two 
these machines loaded from seventy eighty thousand yards per month. 


SAN FRANCISCO BRIDCE CO. 


Contractors for DREDGING, EXCAVATION and for the Improvement 
Navigation and Reclamation Lands. Machinery for the Economi- 
cal Excavation of Large Canals. Correspondence Solicited. 


Excavator for digging canals, deepening rivers, building levees or embankments. N 
digging canal County, California, miles long. deep and 109 ft. wide. Can 
mounted car and bridge, barge; weight, 300 tons; cost, $60,000; yds. 
per month. under Lette Patent December 23, 1890; May 1886 and Sept. 1890. 


Aluminum Alloys, 
75c. Per Pound. 


the market, 75c. per pound for the contained 
Aluminum. 

Cowles’ Pure Aluminum ingots offered 
as low as that of any American concern,quality 
guaranteed. The statement made the 
Pittsburg Reduction Co. that customers buy- 
ing Aluminum less than per 
malicious. Aluminum not patented 
and therefore can freely all. 


THE 


Cockburn Barrow Machine Co., 


MANUFACTURERS OF 


MUNSON, 
| = | 
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The Jewell Filter Co., and Jackson Chicago, 
MANUFACTURERS 


JEWELL’S IMPROVED WATER PURIFIERS, 


use by: American Wood Paper Co., Manayunk, Pa., 000,000 gallons daily; Albemarle Paper Mfg. Co., Richmond, Va., daily; Sayles, Saylesville, 1., 
Franklin Sugar Co., Philade Pa.. 500,000 gallons daily; Trenton, 500,000 gallons City Rock Island, 3,000,000 gal- 
daily; ity Wis., gallons dai City Ironwood. 1,000.000 daily; 501,090 gallons and many others. construction for: 


Chelsea Paper Norwich, daily; City Columbia, C., 3,000,000 gallons daily; City Waterloo, 500,000 City Creston, Ia., 500,000 gallons 


General 
Railway 
Contractors 


Estimates 


NEW BOOKS. 
Harrington, Son Co, 

Established 1867. 
1508 Pennsylvania Avenue. 
Pa., 
MANUFACTURERS 


Metal-Working Tools 


Chain 
Blocks Hoists. 


Complete equipment of 
Overhead Railways for shops, 
foundries, warerooms, etc. 
tables, Plain and 
Geared Trucks, etc. 

Gear Cutting up to 6 ft 
diameter, a specialty. 


GENERAL INDEX 


NEWS. 


made all classes of! 


Cities. 
STREET CLEANING. 


BAUMEISTER. 


Engineering Work. 


Steam Shovels, Two Locomotives, 3 ft, gauge, 
with 24 2}-yd Dump Cars; 4 Hoisters, Gates Crusher, 
GBiake’s crushers, x 10, 10 15; 10 HP, Boiler and 
| Engine, 30) HP, Locomotive and ether Boilers, 24 x 
| 48 Corliss Engine, Rails, Cars, 


GENERAL OFFICES, 


Boree! Building, 115 Broadwav 
NEW YORK. 


Locomotive: 8. Cars, 


EXTENSION LATHE. 


Drills, Compressors, 
| Derricks, Hydraulic Presses, other Engines, Boilers, 
Logging Locomotive and 
W.S MIDDLETON, New York. 


PRICE $2.50. 
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ELECTRICAL APPARATUS 


FOR HOISTS, PUMPS AND CRANES, TRANSFER TABLES 
AND ELECTRICAL TRANSMISSION POWER FOR ALL PURPOSES. 


Electricity Offers the Only Satisfactory Solution the Problem 
Long-Distance Transmission. 


SEND FOR INFORMATION AND ESTIMATES. 


THOMSON-HOUSTON MOTOR 620 Ave., BOSTON, MASS. 
NATIONAL PAINT WORKS 


PA. 


THE ONLY MANUFACTURERS 


ELLIOTT’S ASPHALTUM PAINTS 


The Recognized Standard for Quality. Sales 1879, 1,000 Barrels. Sales 1889, over 10,000 Barrels. 


Sve 


CANTILEVER BRIDGE, POUGHKEEPSIE, BUILT UNION BRIDGE CO., PAINTED WITH OUR NO. 31. 


the preparation our paints use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground and thinned with Pure Linseed 
ARE NOT AFFECTED THE AND ACIDS RESULTING FROM COMBUSTION COAL. 
WORK FREELY AND EVENLY WITH FINISH EQUAL THAT VARNISHED WORK. 
ARE CHEAPER AND DURABLE ANY FIRST-CLASS PAINT THE MARKET. 
NON-CONDUCTOR HEAT AND WILL STAND 300 DECREES. 


Ten years’ practical experience with our Paints has resulted their use and adoption the standard for quality nearly all leading railroads the 
country; Bridge Builders, Iron Works, Car Works, and corporation trade generally. 


Are Unsurpassed for Depots, Freight Cars, Bridges (wood iron), Tin Iron Roofs. Water Tanks, Houses, Barns, etc., etc. 
show the popularity our goods, mention few our customers and few large structures painted with our Paint 


Central Viaduct, Cleveland, Unior Bridge Co. New York Central Co. Central 

New Bridge, Cincinnati, Keystone Bridge Co. Boston Maine Chi., Bur. Quincy 

Bridge. Edge Moor Works, New York, New Haven Hartford Nashville 

New London Drawbridge. Iron Works. nia Ohio Miss. 

Cantilever Bridge, Niagara Falis. Detroit Bridge Iren Works. Atlantic Coast Line. Lake Shore 


— 
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| 
q 
| 
| 
| 
+ 
4 
4 « 


NEWS 


EDGE MOOR BRIDGE 
OFFICE AND WORKS, EDGE MOOR, DELAWARE. 


Bridges, Roofs, Elevated Railroads, 


OCEAN PIERS, and all Structures Iron and Steel. 


All work done the premises—from ore finished bridge. 


Capacity Bridge Works, 40,000 Tons per Annum. 


Y 


The attention officers Railway Companies called our illustrated Album De- DESIGNERS AND BUILDERS 
showing the various styles Iron and Steel Railway Bridges, Viaducts, that 
ae ae and are prepared to construct. and containing our “ Standard Specifications,” Railroad Bridges and Heavy Wraught iron ctructural Work 
which will mail any person requiring such structures. EVERY DESCRIPTION 
Estimates and special designs will furnished application. 
Gen. Supt FRANK DAVIS, Treas. Grand Junction Railroad. 


SOOYSMITH COMPANY, 


CONTRACTING 


BRIDCE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS, 
MARINE PIERS, DOCKS, LICHTHOUSES, 


now use us, and for which control the American Patents, makes the 
construction subaqueous tunnels. deep foundations, shafts, etc., practicable 

soft water bearing ground, and depths hitherto unattainable. 
= 
Main Office, No. NASSAU STREET, NEW YORK. 
Established 1877. Incorporated 1883. Capital (paid up), $250,000. a & IR ON W RKS 
SAN FRANCISCO BRIDGE BRIDGE 
J.M. TAYLOR, Secretary and Treasurer | H. 8. WOOD. ..........Engineer | J. B. C. LOCKWOOD, Engineer 


Wrought Steel Railway 
BRIDCES. 


Both permanent and draw spans; also 
Elevated Iron Viaducts, 
Piers, Turn Tables, Plate Girders, Roofs, 
Tanks General Work for 
ings; also Continuous Riveted Wrought 
Iron Pipe with Expansion Joint. 

CAPACITY WORKS 


1,500 TONS PER MONTH. 
JOHN Proprietor, 


ROCHESTER, 


Offices: San Francisco and Seattle. 

Civil Engineers and 
Contractors. 

Railroad and Highway Bridges. 


Steam Dredging, Excavation 
and Filling 


for the Improvement Naviga- 
tion and the Reclamation 
of Lands. 

During the current year we 
have constructed works to the 
dollars, and which required the Toledo, O. Massillon, O. Massillon, O. 
handling two and one-half 


and consumed twenty-two mill- a9 


ion feet twenty thousand piles and three and pounds steel and iron. 


Built fifteen linear miles railroad trestle bridges 1890, and one mile railroad truss 

itha that an of one and fifty pa Works and Main Office:’ MASSILLON, 0. 

dollars, and corps experienced engineers and superintendents, and thirteen years’ experi- tural Iron Work. 

skill, thoroughness and economy. 8 I CHIN Y for the ECONOMIC! i 


President. Secretary. ing. Gen: Agt. Eng. BINDER SEIFERT 
THE VARIETY IRON WORKS AND CONSULTING ENGINEERS. 


CLEVELAND, OHIO. st. near Case.| WOODEN, COMBINATION, IRON AND STEEL BRIDGES, VIADUCTS 
MANUFACTURERS ROOFS, AND FOUNDATION WORK. 


MO. VALLEY BRIDGE IRON WORKS. 


Bridge and Trestle Work, Dooks, Buildings, LEAVENWORTH KAN 


Iron Work, Eto. 
TULLOCK, 


DESIGNS FURNISHED REQUIRED. 
Office, 328 Chestnut St., Room 57, Philadelphia, Pa. 

MFRS, AND BUILDERS OF 
Wrought Iron, Steel, Howe Truss 


ENGINEERS AND CONTRACTORS. Tables, Draw Spans, Roof 
Iron Wooden Bridges and Buildings for Purposes. es, Piers, tures, 


Ironwork of all kinds, 


t 
| 


lron and Steel Bridges, Turntables, Buildings, Eye Bars, 


Elevated Railroads and Structural Work all kinds. 
AND works: CLEVELAND, OHIO. orrice: THE ROOKERY BLDG. 
CAPACITY, 20,000 TONS PER ANNUM. 

ENGINEERS AND MANUFACTURERS. 


OFFICE WORKS: NEW YORK OFFICE: 


KEYSTONE BRIDGE COMPANY, 


GENERAL OFFICE AND WORKS, PITTSBURGH, 
WESTERN OFFICE, 205 LaSalle St., Chicago, EASTERN OFFICE, Wall St., New York, fork, 


SHIFFLER BRIDGE COMPANY, 


MAIN OFFICE AND WORKS: RANCH OFFICES: 


Maurice, George Field, 
Hayes, Macdonald, 


Engineers, 


AND 

Constructors Iron and Steel 
Bridges, Viaducts, Roofs, Ele- 
vated Marine 


EDWIN ACHE! Consulting Engineer, 


PITTSBURGH, 


258 Main Street, Louisville, Ky. 
OLAF HOFF, Consulting Engineer 
602 Block, Minneapolis, Minn. 


PENNSYLVANIA STEEL COMPANY. 


Iron Steel Bridges, Girders, Buildings, Roofs. 


CHAS. SUPT. BRIDGE AND CONS. DEPT. PA. 


WROUGHT IRON BRIDGE 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON, OHIO. 


prevent slipping and preserve the leather. The Youngstown Bridge 
Send for circular and testimonials, Jos. MANUFACTURERS 
Dixon Crucible Co., Jersey City, IRON BRI DGES 

IRON STRUCTURAL WORK. !RON ROOFS AND TURN TABLES. 


The most effective and 


tea, not Hable 


out order. 

validity our pat- 
ent against claims 
Mr. Cavanagh having 


QN 
steam pile hammer has 


AND HIGHWAY BRIDGES, 
Viaducts, Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- 


SOLD Forged Eye-Bars and Upset Rods specialty. 


DIENELT Mich. Branch Offices: MT. VERNON, HOUSTON, TEX., and OWOSSO, 


ENGINEERING 
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SPECIALTIES 
Pneumatic Work, Deep Foundations and Soft Materials, 
CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM TUNNELING. 
Address 240 STREET, JERSEY CITY, 


Contractor, 
LACLEDE 


Buffalo Draw, Tex.—S. Ry. St. Louis, Mo. 


AGENCIES: Western Manager, 556 Rookery Building, Chicago, 


TOLEDO, OHIO. 
Miss WM. Payson, San Antonio, Tex.; 318 Odd 


Railroad and Highway Bridges, 


SEND FOR ILLUSTRATED CATALOGUE. 
STAATS, 


Office Works, East Berlin, Conn. 
Bridges, Trestles, Wharves, Buildings. THEODORE COOPER, 
Railroad Work Consulting Engineer, 
514 and 515 Girard PHILADELPHIA, PA. 


No. BROADWAY, NEW YORK. 
Bridges. Elevated Railroads, Station and Shop Buildings, Piers, Ferry Houses, other 
COFRODE. LOUIS EVANS. 


BRIDCE AND STRUCTURAL WORK Engineers and Contractors. 


DESIGNS FURNISHED REQUIRED. 


Railroad Bridges Work. Mill “actory Buildings, Etc 
FOURTH AND WALNUT STs. PHILADELPHIA, 


Wrought Iron and Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn 
ted 
all Lron and Steel Work for Bridges and Buildings. Plans and 
Kstimates 


Rooms 609, 610, 611 Building, 138 Jackson Chicago, 


MOERLEIN, Pres. JR., Vice-Pres. EBERHARDT, Gen. Man 


FOR ARCHITECTURAL, MONUMENTAL AND STREET 
Open-Hearth Steel and Iron Beams, Channels, Tees, VING WORK PROMPTLY FURNISHED 


all kind WORK STEEL and 


PA, SUBSTRUCTURES AND STRUCTURAL IRON 


= 
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HOISTING ENGINES 


or ony Powe and 
Style, SINGLE AND 
DOUBLE CYLIN 
DER, with improved 
patent friction dru ns 
especially adapted for 
brid building, dock 


Francis 


Works. 


building, pile driving 
coal hoisting, quar 
ries, mines,etc. Any 
amount ef references 
given. 
MUNDY, 
Newark, 
send for catalogue. 
This patent has been 
astained in the U. &. 
ireuit Court for the 


Adapted and use all Parks Chicago. 


Listrict of vy Judge Wheeler, also in the 
U. 8. Cireult,Court:for District of N. J., by Judge Nixon. 


Atlantic Dredging 


Send for Description and Prices. 


VULCAN IRON WORKS, CHICAGO. 


ALFRED MURRAY OFRODE SAYLOR, 
TIMBER, PILES, LOGS, 


AND SPARS. CIVIL ENCINEERS AND 
BEAVER STREET, NEW YORK. 


aph Polesa snecialt 


Dominion Creosoting Works, 


WORKS: OFFICE: 
Norfolk, Va., Office Main Street. 
Yellow pine timber all POTTSTOWN 257 Fourth 
Cross Ties and Piling Cresoted with PHILADELPHIA 
DEAD OIL COAL TAR PENNA. 
process approved and accepted 


Government Engineers. 


Solicited. 


31-33 PINE STREET NEW YORK. 


ATTENTION! 


The JOHN F BYERS MACHINE CO respectfully call your at- 


tenti to their im yed Portable Ste Hoisting Machine 
The Lane B rothers B ridge & Construction Co., Single Double 
AND 


BUILDINGS, ROOFS, TRUSSES and CRANES. 


economy All levers within easy reach. 


A full line of Steel and Galvanized Ir n Wire Rope. Malleable 

Iron Tackle Blocks. Patent Automatic Snatch Block and ire Rope 
MILWAUKEE, WIS. 

RAILROAD AND 


Fixtures at manufacturers’ prices. 
Consult vour interests and write for circulars and prices. 
ROOFS AND STRUCTURAL IRON. 
Works WAUWATOSA, WIS. Office: 413 East Houston ANTONIO, TEXAS. 


JOHN F.BYERS MACH COMPANY, 


RAVENNA, OHIO. 
CONTRACTORS FOR THE ERECTION 


VAILE 
Bridges, Buildings, Roofs and Viaducts, 


PATENT METALLIC 
Room 23, Exchange Building, Chicago, 


WITHOUT PUTTY. 


Perfect Construction for Bulldings 
Factories, etc., where Large and Continuocu 
Lights are required. Thousands feet use. 


SEND FOR 


CONTRACTOR FOR CONSTRUCTION CREOSOTING WORKS EVANS, 


Buildings, Bridges, Trestles, Pile Driving, Dock Work, Etc, 


; Lumber, Piling and Ties creosoted with DEAD OIL 
143 LIBERTY ST., Central Building (Room 510), NEW YORK. CONTRASTORS 
ALFRED Manager and feet long. Direct Rail and Water Communication, 


Hon. WARNER MILLER, President. FRANKLIN CLARK, E.M., Ph.D., Chemist- 


CREOSOTING WORKS. 


The CAROLINA OIL AND CREOSOTE CO. furnishes creosoted and lumber 
kinds, impregnated with best quality refined heavy theirown manufact- 
ure, practically tree from acids and other soluble and volatile bodies, and umequaled 
efficiency for preservation wood for all purposes. 


Specially Adapted for Bridge Timbers, Ties and Underground Conduits, 


investigation invited. Send for descriptive pamphlet and wood treatment 
Shipments rail and water all points. Address 


CAROLINA OIL AND CREOSOTE COMPANY, WILMINGTON, 


MASONRY SPECIALTY. 


Walnut Philadelphia, Pa, 


Lumber Manufacturers. 


RAILROAD TIFS 


Railroad Supplies. White and Yel- 
low Pine, Oak, vypress, Spruce and Hemlock 
Plank. Creosoted Lumber, Timber and Pilea. 
Dimension Lue: Sx» wed to oraer, 


120 LIBERTY ST., NEW YORK 


Office: 160 Water St., 


Asserson, Brooklyn Navy Yard: R., 
Timber Creosoted our improved process. Piles and Ties furnished. 


Our consists four cylinders—two feet long and two feet pumps, der Boller, New York; 
eers. use only the best Dead Tar, which the tests since 

and to-day the known product that has withstood the marine For Sewers.—A. Hill,C. New 
and other prevented decay and added strength timber. 
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THE GASKILL-HOLLY PUN 


ITS RECORD UNPARALLELED. 
Challenged with any Other the World. 


Justly Celebrated Engines Contracted for the Last Two Years, Average Daily Capacity Which 3,915,625. 


CONSIDER THE POINTS WHICH DEMONSTRATE IT: 


The first Gaskill crank and fly-wheel pumping engine was built andjput ser- 
vice Saratoga Springs, Y., 1882, eight years ago. 

Since that time 118 these engines have been constructed contracted for, 
average about per year. 

DURING LAST HAVE BEEN BUILT CONTRACTED 
AVERAGING ONE EVERY NINE DAYS. Average daily capacity, 3,915,000 

The duty the first engine this type Saratoga, was 
112,809,083 foot-pounds per 100 pounds coal consumed. 

The average duty above engine current service from 1884 1889, inclusive 
—six years—was foot-pounds from coal actually consumed. 

During the above interval six years the cost repairs was less than $100, 
certified officials charge. 

Another engine the same type, 8,000,000 gallons daiiy capacity, was con- 
structed for Saratoga Springs, and tested and accepted October, 1883. The duty 
obtained, reported Prof. Greene, Troy, Y., was 113,378,479 foot-pounds from 
coal consumed, and 117,936,698 evaporation ten one. 

Other engines the same type, number about forty, have been tested 
some the most eminent engineers the United States, all them developing high 


ADDRESS FOR PAMPHLET 


duty aii former precedent; and Dayton, O., eclipsing 10,000,000 engines 
duty 124,782,157 foot-pounds ratio ten one evaporation. 

The capacity these engines manufactured thus far ranges from 1,000,000 
20,000,000 gallons daily. 

10. They are use Boston, Philadelphia, Chicago, 
sas City, Omaha, and other large cities the United States. 

The aggregate capacity these engines, constructed contracted for date, 
570,000,000 gallons daily, which, with other types, make agrand totalof 
and 1,155,000,000 gallons, with average 3,000,000 each. 

symmetry proportion, weight, strength, economy, price, com- 
parison challenged with any other engine manufactured this any other country. 

13. illustrated pamphlet about 230 pages giving full history the above 
phenomenal pumping engine, with full reports duty tests detail made 
about thirty mechanical experts, eminent their profession, will mailed upon 
application all who are interested in, may have occasion purchase, pumping 
engines. The book demonstrates beyond all dispute that the Gaskill compound crank 
and fly-wheel pumping ergines, manufactured under patents the Holly Mfg. Co., 
far surpass any other engine manufactured the world. 


Washington, Kan- 


OTHER INFORMATION 


HOLLY MANUFACTURING CO., LOCKPORT, 


/BUILDERS OF 
WATER 
‘STEAM-. 
BOILERS. 
TANKS 


2 Wo RK. 
Phillipsburg, 
Jersey, 


TANKS, 


RITER CONLEY, 


MANUFACTURERS AND BUILDERS OF 


Buildings, 
Boilers, 
Oil Tanks, 
Stand Pipes. 
Plate 
Girders, 
Corrugated Iron 
and ail kinds 


BOILERS, 


STACKS. 


Iron Steel Buildings. 


Bridge Construction 


Heavy PENNSYLVANIA STEEL 
Plate lion 
STEELTON, PA. 
Steel Work STEUBNER CO. 
SUCCESSORS TO 
for STEUBNER WOODS, 
Buckets for hoisting mud and 
ws; iren an we 


SBURGH, 
ENGINEERS 
AND 
CONTRACTORS. 


WATER WORKS 
Specialty. 


Surveys Made, and 
all Material and Labor, fur- 
nished Completion. 


MANUFACTURERS 
LETZKUS 
TAPPING 


TANKS, 


STEAM 


Tapping Water and Gas Lines under pressure. 


Ete. 


have erected 


PIPES 


the following places: 
Kankakee, 
Cornwall, Ont..... 
Salisbury, 
Washington, 
Beaver Dam, Wis 
Waterford, 


BUILT 


Hamburg, N. Y 
Canton, 


HODGE 
East Boston, Mass. 


BOSTON OFFICE: 
Room 72, Mason Building. 


Sharon Boiler W’ks, 
(Limited) 
SHARON. PA. 


12 to 2. 


Works Company, 


BOSTON, 


PORTER BOILER 


Having Buil 
Chicago, Pioneers 
OF Largest in 
Stand-Pipes, the 
oilers, United 
Works: 
CITY OFFICE: Willingly 


Furnished. 


Playing Cards, 


You can obtain pack best quality play- 
ing cards sending fifteen cents postage 
R., Chicago, 

Mention this paper. 


20 x 100 
Steam Boilers and General Iron Work 


ENGINEERING NEW 


The Deane Steam Pump 


HOLYOKE, MASS. 


Water 


WRITE FOR FULL ILLUSTRATED CATALOGUE. 


NEW AND COMPLETE SYSTEMS FOR HANDLING 


Cable Tramway System. 


Suspended Beam Tramway System. 
Bridge Tramway System. 
A Shed Tramway System. 
Warehouse Tramway System. 
Sal Sewer Machine Tramway System. 
Continuous Elevated Tramway System 


The Fayette-Brown Patent Automatic Furnace Hoist. 


The accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated from 
trenches, sewers, etc. 


—— 


a nf 


The Brown Hoisting and Conveving Machine Co. 


Manutacturers and Sole Proprietors the Patents, Applications and Designs under which the 
Brown Hoisting and Conveying Apparatus and the various Tramways for it are built, 


GREAT STRENGTH AND DURABILITY. 
BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY 


STEEL SCRAPER 


SIDNEY, OHIO. 


CONTRACTORS, 


will guarantee the J.” 
Pressed Wheel 
perior any other Wheelers 
the both WORKING 


ATTENTION! 


not purchase the Old Style 
Square Box Wheel Scrapers 
with cheap wood wheels, 


PATENT WHEELS;” Bowlspe- 


cially hardened steel. Working Trial will Convince you the 


Superior Merits the “K. Wheelers. 


Standard Thermometer 
Electric Indicating and Recording 
Instruments. 
HEIGHT WATER AND PRESSURE GAUGES FOR 
. 
Tanks, Stand-Pipes, Reservoirs, 
and Mains, 
Showing any distance the height water 
sizes, for all uses. 
ice, elepnone Building, Cortlandt capable building one mile country road three days—this done cost 
Buck Scrapers, Wheel and Drag Scrapers, Contractors’ and Street Sweepers. Send for 


ENGINEERING NEWS AND AMERICAN RAILWAY 
For MINING MACHINERY and ALL OTHER USES. 


JOURNAL has larger Circulation than that any other 


| 
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ENGINEERING NEWS 


POWER TRANSMISSION MACHINERY. HAMILTON, OHIO. 


Chicago, Phoenix Building. 410 Lewis Block, 


MANUFACTURERS 


Water Works and 
Pumping 


Horizontal Vertical Steam and Power 
Pumps for any duty. 


DRIVING PLANT FOR RAILWAYS. 


THE POOLE-LEFFEL TURBINE WATER WHEEL. 
Shafting, Hangers, Machinery for Mills, Grain Elevators, 
and White Lead Works, Dredging Machines, etc. 


for the Class Work. 


HUGHES STEAM PUMP COMPANY, 


Cleveland, 


MANUFACTURERS OF 


Single, Duplex and Com- 
pound Steam Pumps for every 


Prices and Full Information Application. 


for| the Hill System Condensation. 


Machinery. 
for Prices and for Pumping Engines. 
Patented Sept. 1881. Adopted 
The Holly Manufacturing Lockport, The Gordon Steam Pump Company 
SANFORD ROSS, B. SANFORD, Hamilton, O ‘ th hth 4 

Thi condensation avoids all water throug condenser, while the circu- 
ROSS SAN FORD lation under complete control. Over 10,000 square feet cooling surface this system now 


Single and Duplex. Also, Bucket daily use. 


NYE STEAM VACUUM PUMP 


MANUFACTURERS OF THE 


NYE STEAM VACUUM 


This pump used largely 


RAILROADS, WATER-WORKS and 
COMPANIES for Wells and Constructing 
voirs, etc., where Sand and Gritty Water are 
tended with. Also for MINING, STONE QUARRIES’ 
TANNERIES. BRICK DOCKS, COFFER 
DAMS, WRECKING PURPUSES, etc. 


South Jefferson Street, Chicago, 
WRITE FOR CATALOGUE AND 


Patent Fuller Building, Jersey City, 


and South Gay St., Baltimore, Md. 1420 New 
team Vacuum re andles Ave., Washington, D 

DIRTY and LIQUIDS 
most durable Pump made, par- 
tia remova of two bolts makes 


ESTABLIGHED 1864. 


every valve readily accessible 

Pumping Plants for Contractors, CHARLES KETCHAM CO. SEND 

Mining and General Hy- 


RAILROAD PRINTERS STATIONERS 


BAGGAGE REGORD, CASH, FRY. CONDUCTORS CAR LIST, 


Encincerns ANd ConTRacTors USE. 


BLANKS AND BOOKS FOR RAILROADS, 


TEAL PORTABLE STATIONERY 


YOUR ORDERE OR CORRESPONDENCE SOLICITED. 


REID GOULD, Peerless for Mortar. 


BLACK, BROWN, BUFF, RED. 
Legal and Commercial Stationer, Brightest and Most Durable Colors 
139 Nassav 120 


MANUFACTURED ONLY 


NEW YORK. Paint Importers, Dealers and Painters’ 
Supplies. Send for Circulars and Catalogues. 
1159, YORK AVE., FOURTH AND STs.. PHILADELPHIA, PA. 


Fly Wheel Pumps. 


ENGINEERING 


THE WATER METER 


Ilas stood the test THIRTY-FIVE YEARS’ CONTINUOUS SERVICE the leading Water Companies the UNITED STATES 
and CANADA, and indorsed them being 


UNEQUALED FOR ACCURACY AND DURABILITY 


ATTENTION CALLED THE FACT THAT THERE ARE 


MORE WORTHINGTON 


THAN THOSE ANY OTHER TYPE 
POSITIVE ACTION LEAST LIABILITY BECOMING CLOGGED CANNOT PASS FLUID WITHOUT REGISTERING 
For Descriptive Price List further information address 


HENRY WORTHINGTON 


NEW 
Branch Offices 


BOSTON PHILADELPHIA CHICAGO LOUIS ST. PAUL 
Machinery 
COMPLETE PUMPING PLANTS, 
HAMMERS, umping Boilers, Feed Heaters, Pipe Works, etc., 
AEAVY PUMPS, Correspondence Solicited. 


PORTER-ALLEN AUTOMATIC ENCINE. St. Louis, Chicago, Kansas City. Seattle 


HIGH ECONOMY. CLOSE REGULATION 


STEAM PUMPS FOR ALL DUTIES 
WATER-WORKS MACHINERY 
SPECIALTY. 


Works: 
Office and Warchouse. John 


SINGLE, 


THE PUMP 


The Oldest, Best and Cheapest Centrifugal 


im the Market. tics!, Horizon al and Suctio~ pacity 
rom 100 to 40,000 Galluus per minute. Address for Ontalogus 


IRWIN VAN WIE, 


Sand Pumping Outfits 


IND 


DUPLEX PUMP. SINGLE. 
PUMPING MACHINERY 


PENNA. 
FOR ALL 


OTTO GAS ENGINES 
Gasoline, 
Coal Gas 
Gas 
SIZES, 100 POWER. 
Large Economy fuel our engines, 


Gas Producers, giving One Horse Power for 
Ibs. Anthracite Coal. 


Will contract Water-W orks, Sewage Pumps, Electric Light 
ns, driven Gas Power degree econom 


The Buffalo Steam Pump 


: 4 


NATIONAL 


McKEESPORT, BOSTON, NEW YORK, CHICAGO, ST. LOUIS, 
MANUFACTURERS THE 


Patent Lock Joint Pip 


FOR WATER AND GAS WORKS 
THE MICHIGAN PIPE COMPANY 


SAMUEL SHIPLEY, President. 
JAMES P, MICHELLON, 
DAVID CHEW, Treasure 
WILLIAM SEXTON, Superintendent. 


CAS AND WATER PIPE, 


OFFICE. 

Provident Bldg., Rooms 703 


119 Fourth Philadelphia 


Pipe for Acid Works, Distilleries, Breweries, Mines, Mineral Springs. 
Sulphate Fibre Mills, Tanneries, Etc. 


Improved Pipe. 


Steam Pipe Casings and Wire Conduits for Underground Use. 
BERWICK, 


Co. 


FREICHT CARS, CAR WHEELS, BAR IRON, 


Steel Spiral Riveted Pipe. 


— 


SPECIAL 


PATENT 
CUPOLA FURNACE 


with 1889 improve nents leads all Write for reduced 


price list No. 60. Manufactured exclusively 
CLIFF STREET, NEW YORK. 


Unrivalled for Water-Works, Hydraulic Mining, Irrigation, etc., proved 
years practical expe.ience. 


BSTABLISHED 1837. MaNUFACTURE 
Fire Sto: 
Vaives, Check Vaives 
Foot Valves, 
Vaives Station Vaives 
Water Columns, Ete. 


/ 


WELDED 


FLANGsS AND HUBS AND SPIGOTS TO THE REGULAR STANDARDS, 


Practical for Water, Gas, Steam, Air, under Light 
ACTURERS HORSE POWER HOISTING 
avy Pressures STRONG, CHEAP. THE BEST MINERAL 


THE SPIRAL WELD TUBE COMPANY 


AND STEEL 


MANUFACTURERS 


FOR WATER AND GAS. 


SPECIALS AND LARGE 


FLANGE 


PIPE COMPANY, 


MANUFACTURERS OF 


PIPE 
AND 
SPECIAL CASTINGS. 


COLUMBUS, 
8'zes from Three to Thirty inches in Diameter. 


COMPANY, 


MANUFACTURE EXOLUSIVELY 


Cast- Gas and Water Pipe 


NATIONAL FOUNDRY PIPE WORKS, Limited, 


FLANGE PIPE 
ANO 
SPECIAL CASTINGS, 
CHATTANOOGA FOUNDRY AND PIPE WORKS. 


PITTSBURGH, 
402 403 Lewis Block. 


CASTINGS 
DER. 


DETROIT 


MOMILLAN, 


and 


a7 


COMPANY, 


PIPE, BLAST CASTINGS, 


CULVERT PIPE. 


CAST 


FOR WATER AND GAS, 
BELL AND SPIGOT, FLANGED, 
with FITTINGS, 


Fire Hydrants, Lamp Posts, Canada Turbines, 
FOUNDRY MACHINE WORK. 
JOHN FOX, Selling Agent, Foundry Machine Limited, 
READING, 


DRUMMOND, 


160 Broadway, New York. 


SOLE SALES AGENT FOR 


George Ormrod Man. Emaus, John Donaldson, 186 South 4th Pa, 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON 


CAST IRON PIPE special castings 


ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH PA, 


Warren Foundry Machine 


WORKS AT NEW YORK OFFICE, 
PHILLIPSBURGH, BROADWAY. 


From three forty-eight inches diameter Branches. 


WATER CAS-WORKS SUPPLIES. 


EADING IRON 


for bids solicited and estimates of cost on “4 Siugineering Work ww tron on. Also on 


MAND »* OF 


& & vy 


SHORE FOUNDRY. 
CAST IRON GAS AND WATER 


Wan 
all Sizes 


3. 


WARRANTED SUPERIOR 


ANY 
ROSENDALE HYDRAULIC CEMENT. 


MANUFACTURED. 
USED THE 


Most Important Works 


THE COUNTRY. 
for tests and testimonials. 


Send for Circulars and Estimates. 


Principal .Office, 
“MACHINED” CAR WHEELS 


BORED, AND BALANCED. 


wheels are finished perfect mechanical manner, being bored the hub, ground 
the tread and balanced. They are true ofaninch. This 
additional life for wheels, rolling and better work with 
The. wheels are finished entirely new The work done 
and economical, yet perfect manner. Immediate delivery any quantity. 


NEW CAR WHEEL WORKS, Buffalo, 
GRIFFIN CAR CO., Detroit, Mich. 
GRIFFIN WHEEL FOUNDRY CO., Chicago, 


ELLICOTT, General Agent, 
115 Broadway. New 


Drake Block, 


Refer permission 


The Oldest and Largest Establishment the United States, 


ROSENDALE CEMENT 


tured only from the BEST and adapted for heaviest 
Especially Endorsed Water. 
SALES THE UNITED STATES, BARRELS. 


competitive tests, always ahead. 
havo the largest and best equipped with daily capacity 5,000 
Send for containing valuable information, 


THE LAWRENCE CEMENT COMPANY, 


THE BARBER 


pany prior Jan. 1891, follows 
Cities Sq. Yds. Cities. 


wide. 


BARBER, 


ENGINEERING NEWS AND RAILWAY JOURNAL 


FULLER. Northwestern Agent, 


Si. Paul, | 


STANDARD FILTER THE 
RENDERS TURBID ROILY WATER CLEAR, AND 


NATIONAL WATER PURIFYING COMPANY, 


The extent pavements laid this com- 


Sq. 
807,701 Erie .......... 99,962 


Strongest, Cheapest, and Always Fresh, 


JOHNSON WILSON, Gen’! Agts. 


WARREN SCHARF ASPHALT PAVING 


TRINIDAD ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. 


The Standard Pavement for 


Cheapness, Health, Durability, Smoothness and Safety. 
ENHANCES THE VALUE PROPERTY MORE THAN ANY OTHER PAVEMENT. 


FULTON STREET, NEW YORK. 
PORTABLE 


Steel Rails and Equipments. 


and Portland Cements 


Aug. 


‘Cement and the Cement your Company used 
& po! ne 


for 


145 Broadway aud Liberty Mew 


PUBLIC WORKS 


And others who are QUR CUSTOMERS uce our machines for 

sewer and similar trenches because they work the Their 

address 


CARSON TRENCH MACHINE CO., HAMILTON BOSTON, MASS. 


NORTON’S Cement was Used for Pointing. 


used large quantities your the masonry the River 
Bridge, and always with satisfactory results, provided the precautions were taken 
The pointing the Brooklyn Tower has withstood the now 
for fourteen years, and you can refer with confidence that will bear out 
have said.” F. O, NORTON, Manufacturer, 92 Broadway, New York 


ALSEN’S CEMENT. 


Tests made under Col Houston, Corps Alsen’s Cement 
used for sea wall around Governor’s island, New York Harbor. 
Tensile strength per square inch, day, days, 600 days, 818 


STEEL 


STREET RAILS 


Wall cor. Broadway, New York 


ASPHALT PAVING COMPANY. 


ITS ADVANTAGES: This company has asphalt pavement 


cities the United States, 618 streets. 
Durability, Smoothness, Health, 


has taken other pavements and 

placed them wit Asphalt Pave- 
Safety, Noiselessness, Popular- 
ity, 


the following extent: 


first-classorder. the standard 
America. 


ork, 


Total. 


fagion, D. Ce 
Washin 


June 27, 


= 
. 


» 
4 
q 
4 
7 
a 
in 
= 
4a 
. 
t 
* 
. 


